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(54) METHOD FOR CONTROLLING OPERATION OF IRIS SENSOR AND ELECTRONIC DEVICE 
THEREFOR

(57) An electronic device according to one example
of the present invention comprises: a proximity sensor
for generating proximity information on an object which
approaches the electronic device; an iris sensor for de-
tecting an iris; and a first processor for controlling the
electronic device, wherein the first processor can be set
to: determine the distance between the electronic device
and the object on the basis of the proximity information
generated by the proximity sensor; detect the iris by using
the iris sensor when the distance between the electronic
device and the object is greater than a first reference
value; and inactivate the iris sensor when the distance
between the electronic device and the object is less than
or equal to the first reference value. In addition, other
examples are possible.



EP 3 343 888 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[Technical Field]

[0001] Various embodiments of the present disclosure
relate to an electronic device including an iris sensor.

[Background Art]

[0002] The recent astounding progress in information
and communication technologies, semiconductor tech-
nologies, and so forth has increased the spread and use
of various portable terminals. Specifically, recent porta-
ble terminals have reached a mobile convergence stage
of encompassing areas of other types of user equipment
without being confined to their traditional unique areas.
In the case of a mobile communication device, for exam-
ple, in addition to general communication functions such
as a voice call and an message transmission and recep-
tion, various functions are widely used such as TV watch-
ing (e.g., mobile broadcasting like digital multimedia
broadcasting (DMB) or digital video broadcasting (DVB),
a music play function (e.g., MPEG audio layer-3 (MP3)
player), a photographing function, an Internet connecting
function, and the like.
[0003] Recent portable terminals may be implemented
by including a sensor capable of measuring a distance
between the portable terminal and an object. To measure
a distance of the portable terminal to the object, the port-
able terminal may irradiate light to the object using an
infrared (IR) LED and use the amount of light reflected
from the object. The portable terminal may also measure
the distance thereof to the object by using an ultrasonic
sensor or a laser sensor.

[Detailed Description of the Invention]

[Technical Problem]

[0004] The portable terminal may reinforce security
thereof by using an iris recognition technology with an
iris sensor. To accurately recognize the iris, it is desirable
to use the iris sensor including a high-power IR LED.
However, as the intensity of light output from the iris sen-
sor increases, the light may have a negative influence
upon user’s eyes that may be damaged when being ex-
posed to the light output from the iris sensor for a long
time.
[0005] Therefore, various embodiments of the present
disclosure provide an electronic device including an iris
sensor and a method for controlling an operation of the
iris sensor, in which eye’s fatigue and damage caused
by the iris sensor may be prevented.

[Technical Solution]

[0006] An electronic device according to an embodi-
ment of the present disclosure includes a proximity sen-

sor configured to generate proximity information about
an object approaching the electronic device; an iris sen-
sor configured to detect an iris; and a first processor con-
figured to control the electronic device, wherein the first
processor is further configured to: determine a distance
between the electronic device and the object based on
the proximity information generated by the proximity sen-
sor, and if the distance between the electronic device
and the object is greater than a first reference value, de-
tect the iris by using the iris sensor, and if the distance
between the electronic device and the object is less than
or equal to the first reference value, deactivate the iris
sensor.
[0007] A method for controlling an operation of an elec-
tronic device according to an embodiment of the present
disclosure may include generating proximity information
about an object approaching the electronic device by us-
ing a proximity sensor; determining a distance between
the electronic device and the object based on the prox-
imity information generated by the proximity sensor; and
if the distance between the electronic device and the ob-
ject is greater than a first reference value, detecting the
iris by using an iris sensor, and if the distance between
the electronic device and the object is less than or equal
to the first reference value, deactivating the iris sensor.
[0008] In a storage medium having stored therein in-
structions for, when executed by at least one processor,
causing the at least one processor to perform at least
one operation according to an embodiment of the present
disclosure, the at least one operation includes generating
proximity information about an object approaching an
electronic device by using a proximity sensor of the elec-
tronic device, determining a distance between the elec-
tronic device and the object based on the proximity in-
formation generated by the proximity sensor, and if the
distance between the electronic device and the object is
greater than a first reference value, detecting the iris by
using an iris sensor of the electronic device, and if the
distance between the electronic device and the object is
less than or equal to the first reference value, deactivating
the iris sensor.
[0009] A portable electronic device according to an em-
bodiment of the present disclosure includes a housing,
a touch screen display exposed through a surface of the
housing, a proximity sensor arranged in adjacent to the
display on the surface of the housing, an iris recognition
sensor arranged in adjacent to the proximity sensor on
the surface of the housing, a cellular wireless communi-
cation circuit arranged inside the housing, a processor
electrically connected with the display, the proximity sen-
sor, the iris recognition sensor, and the communication
circuit, and a memory storing at least one application
program for performing authentication by using the iris
recognition sensor, in which the memory stores instruc-
tions for, when executed, causing the proximity sensor
to determine whether an external object is in proximity
based on a first distance to the proximity sensor when
the processor performs authentication by using the iris
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recognition sensor during an operation of the application
program, and causing the proximity sensor to determine
whether the external object is in proximity based on the
first distance from the proximity sensor when the proc-
essor performs phone communication by using the wire-
less communication circuit, and the first distance is great-
er than the second distance.

[Advantageous Effects]

[0010] According to various embodiments of the
present disclosure, there may be provided an electronic
device including an iris sensor and a method for control-
ling an operation of the iris sensor, in which eye’s fatigue
and damage caused by the iris sensor may be prevented.

[Brief Description of Drawings]

[0011]

FIG. 1 is a block diagram of an electronic device in
a network environment according to various embod-
iments.
FIG. 2 is a block diagram of an electronic device
according to various embodiments.
FIG. 3 is a block diagram of a programming module
according to various embodiments.
FIG. 4 is a block diagram of an example of an elec-
tronic device according to various embodiments.
FIG. 5 is a flowchart illustrating an operation method
of an electronic device according to various embod-
iments.
FIG. 6 is a flowchart illustrating an operation method
of an electronic device according to various embod-
iments.
FIGs. 7A and 7B illustrate an example of an elec-
tronic device according to various embodiments.
FIG. 8 illustrates an example where a user’s iris is
detected by an electronic device according to various
embodiments.
FIGs. 9A and 9B illustrate an operation of an elec-
tronic device according to various embodiments.
FIG. 10 illustrates an operation of an electronic de-
vice according to various embodiments.
FIGs. 11A and 11B are flowcharts of an operation
method of an electronic device according to various
embodiments.
FIG. 12 is a flowchart illustrating an operation meth-
od of an electronic device according to various em-
bodiments.
FIGs. 13A and 13B are flowcharts of an operation
method of an electronic device according to various
embodiments.
FIG. 14 illustrates another example of a proximity
sensor included in an electronic device according to
various embodiments.
FIG. 15 illustrates a light-receiving range of a prox-
imity sensor included in an electronic device accord-

ing to various embodiments.
FIG. 16A is a flowchart illustrating an operation meth-
od of an electronic device according to various em-
bodiments.
FIG. 16B illustrates an example of a skin color avail-
able in the operation method of FIG. 16A.
FIG. 17 is a flowchart illustrating an operation meth-
od of an electronic device according to various em-
bodiments.

[Mode for Carrying out the Invention]

[0012] Hereinafter, various embodiments of the
present disclosure will be disclosed with reference to the
accompanying drawings. However, embodiments and
terms used therein are not intended to limit the present
disclosure to particular embodiments, and it should be
construed as including various modifications, equiva-
lents, and/or alternatives according to the embodiments
of the present disclosure. With regard to the description
of the drawings, similar reference numerals may be used
to refer to similar or related elements. The singular forms
are intended to include the plural forms as well, unless
the context clearly indicates otherwise. In the present
disclosure, an expression such as "A or B", "at least one
of A or/and B", or "one or more of A or/and B" may include
all possible combinations of together listed items. Ex-
pressions such as "first", "second", "primarily", or "sec-
ondary", used herein may represent various elements
regardless of order and/or importance and do not limit
corresponding elements. When it is described that an
element (such as a first element) is "operatively or com-
municatively coupled with/to" or "connected" to another
element (such as a second element), the element can
be directly connected to the other element or can be con-
nected to the other element through another element
(e.g., a third element).
[0013] An expression "configured to (or set)" used in
the present disclosure may be replaced with, for exam-
ple, "suitable for", "having the capacity to", "adapted to",
"made to", "capable of’, or "designed to" according to a
situation. Alternatively, in some situation, an
expression "apparatus configured to" may mean that the
apparatus "can" operate together with another appara-
tus or component. For example, a phrase "a processor
configured (or set) to perform A, B, and C" may be a
dedicated processor (e.g., an embedded processor) for
performing a corresponding operation or a generic-pur-
pose processor (such as a central processing unit (CPU)
or an application processor) that can perform a corre-
sponding operation by executing at least one software
program stored at a memory device. A term "configured
to (or set)" does not always mean only "specifically de-
signed to" by hardware.
[0014] An electronic device according to various em-
bodiments of the present disclosure may include at least
one of, for example, a smartphone, a tablet personal com-
puter (PC), a mobile phone, a video phone, an electronic-
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book (e-book) reader, a desktop PC, a laptop PC, a net-
book computer, a workstation, a server, a personal digital
assistant (PDA), a portable multimedia player (PMP), an
MP3 player, a mobile medical equipment, a camera, and
a wearable device. Examples of the wearable device may
include at least one of an accessory type (e.g., a watch,
a ring, a bracelet, an anklet, a necklace, glasses, contact
lenses, head-mounted device (HMD), etc.), a fabric or
cloth-integrated type (e.g., electronic clothing, etc.), a
body-attached type (e.g., a skin pad, a tattoo, etc.), a
body implanted type (e.g., an implantable circuit, etc.),
and so forth. In some embodiments, the electronic device
may include, for example, a television (TV), a Digital Vid-
eo Disk (DVD) player, audio equipment, a refrigerator,
an air conditioner, a vacuum cleaner, an oven, a micro-
wave oven, a laundry machine, an air cleaner, a set-top
box, a home automation control panel, a security control
panel, a TV box (e.g., HomeSync™ of Samsung, TV™
of Apple, or TV™ of Google), a game console, an elec-
tronic dictionary, an electronic key, a camcorder, and an
electronic frame.
[0015] In other embodiments, the electronic device
may include at least one of various medical equipment
(for example, magnetic resonance angiography (MRA),
magnetic resonance imaging (MRI), computed tomogra-
phy (CT), an imaging device, or an ultrasonic device), a
navigation system, a global positioning system (GPS)
receiver, an event data recorder (EDR), a flight data re-
corder (FDR), a vehicle infotainment device, electronic
equipment for ships (e.g., a navigation system and gyro
compass for ships), avionics, a security device, a vehicle
head unit, an industrial or home robot, an automatic tell-
er’s machine (ATM), a point of sales (POS), Internet of
things (e.g., electric bulbs, various sensors, electricity or
gas meters, sprinkler devices, fire alarm devices, ther-
mostats, streetlights, toasters, exercise machines, hot-
water tanks, heaters, boilers, and so forth). According to
some embodiments, the electronic device may include a
part of a furniture, building/structure or a part of a vehicle,
an electronic board, an electronic signature receiving de-
vice, a projector, and various measuring instruments
(e.g., a water, electricity, gas, electric wave measuring
device, etc.). According to various embodiments, the
electronic device may be flexible or may be a combination
of two or more of the above-described various devices.
According to an embodiment of the disclosure, the elec-
tronic devices are not limited to those described above.
Herein, the term "user" used in various embodiments of
the present disclosure may refer to a person who uses
the electronic device or a device using the electronic de-
vice.
[0016] FIG. 1 illustrates an electronic device 101 in a
network environment 100 according to various embodi-
ments of the present disclosure.
[0017] Referring to FIG. 1, the electronic device 101
may include a bus 110, a first processor 120, a memory
130, an input/output (I/O) interface 150, a display 160, a
communication interface 170, and a sensor module 180.

According to an embodiment, the electronic device 101
may further include a separate processor, for example,
a second processor 185, for controlling the sensor mod-
ule 180. According to some embodiments, the electronic
device 101 may omit at least one of the foregoing ele-
ments or may further include other elements.
[0018] The bus 110 may include a circuit for connect-
ing, e.g., the elements 120 to 180 and 185 and delivering
communication (e.g., a control message or data) be-
tween the elements.
[0019] The first processor 120 may include one or more
of a central processing unit (CPU), an application proc-
essor (AP), and a communication processor (CP). The
first processor 120 may perform an operation or data
processing for control and/or communication of at least
one other elements (e.g., the bus 110, the memory 130,
the I/O interface 150, the display 160, the communication
interface 170, etc.) of the electronic device 101.
[0020] According to an embodiment, when an event
for activating the iris sensor occurs, the first processor
120 may control the electronic device 101 to measure a
distance between an object approaching the electronic
device 101 and the electronic device 101 by activating a
proximity sensor before activating the iris sensor. The
first processor 120 determines whether the distance be-
tween the object and the electronic device 101 is greater
than a first reference value. When the distance between
the object and the electronic device 101 is greater than
the first reference value (e.g., 20 cm), the first processor
120 activates the iris sensor to detect the user’s iris.
When the distance between the object and the electronic
device 101 is less than or equal to the first reference
value, the first processor 120 deactivates the iris sensor.
As such, the user’s iris is not obtained when the distance
between the user’s iris and the electronic device 101 is
less than or equal to the first reference value, such that
the electronic device 101 may prevent the user’s iris from
being damaged by light output from the iris sensor, for
example, infrared light output from a light-emitting unit
(e.g., an infrared (IR) light emitting diode (LED)) of the
iris sensor.
[0021] According to an embodiment, an event for ac-
tivating the iris sensor may correspond to, for example,
a case where the electronic device 101 is released from
a sleep mode, enters a lock mode, receives a user input
for activating the iris sensor, or needs user authentica-
tion. Even when the event for activating the iris sensor
occurs, the first processor 120 may maintain a turn-off
state of the iris sensor, particularly, the light-emitting unit
(e.g., the IR LED). Thus, the electronic device 101 may
prevent user’s eyes from being damaged by light output
from the light-emitting unit.
[0022] According to an embodiment, the first processor
120 determines whether the distance between the object
and the electronic device 101 is less than a second ref-
erence value (e.g., 3 cm). When the distance between
the object and the electronic device 101 is greater than
or equal to the second reference value, the first processor
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120 may maintain a turn-on state of the display 160.
When the distance between the object and the electronic
device 101 is less than the second reference value, the
first processor 120 may turn off the display 160.
[0023] The memory 130 may include a volatile and/or
nonvolatile memory. The memory 130 may store, for ex-
ample, instructions or data associated with at least one
other elements of the electronic device 101. According
to an embodiment, the memory 130 stores the first ref-
erence value or the second reference value for determin-
ing whether the object approaches the electronic device
101 by using the proximity sensor.
[0024] According to an embodiment, the memory 130
may store software and/or a program 140. The program
140 may include at least one of, for example, a kernel
141, middleware 143, an application programming inter-
face (API) 145, and/or an application program (or "appli-
cation") 147, and the like. At least some of the kernel
141, the middleware 143, and the API 145 may be re-
ferred to as an operating system (OS). The kernel 141
may control or manage, for example, system resources
(e.g., the bus 110, the first processor 120, the memory
130, etc.) used to execute operations or functions imple-
mented in other programs (e.g., the middleware 143, the
API 145, or the application program 147). The kernel 141
provides an interface through which the middleware 143,
the API 145, or the application program 147 accesses
separate components of the electronic device 101 to con-
trol or manage the system resources.
[0025] The middleware 143 may work as an interme-
diary for allowing, for example, the API 145 or the appli-
cation program 147 to exchange data in communication
with the kernel 141. In addition, the middleware 143 may
process one or more task requests received from the
application program 147 based on priorities. For exam-
ple, the middleware 143 may give a priority for using a
system resource (e.g., the bus 110, the first processor
120, the memory 130, etc.) of the electronic device 101
to at least one of the application programs 147, and may
process the one or more task requests. The API 145 is
an interface used for the application 147 to control a func-
tion provided by the kernel 141 or the middleware 143,
and may include, for example, at least one interface or
function (e.g., an instruction) for file control, window con-
trol, image processing or character control.
[0026] The I/O interface 150 may deliver, for example,
an instruction or data input from a user or another external
device to other component(s) of the electronic device
101, or output an instruction or data received from other
component(s) of the electronic device 101 to a user or
another external device. According to an embodiment,
the I/O interface 150 receives a user input for activating
the iris sensor.
[0027] The display 160 may include, for example, a
liquid crystal display (LCD), a light emitting diode (LED)
display, an organic light emitting diode (OLED) display,
a microelectromechanical system (MEMS) display, or an
electronic paper display. The display 160 may, for exam-

ple, display various contents (e.g., a text, an image, vid-
eo, an icon, and/or a symbol, etc.) to users. The display
160 may include a touch screen, and receives a touch,
a gesture, proximity, or a hovering input, for example, by
using an electronic pen or a part of a body of a user.
According to an embodiment, the display 160 receives
the user input for activating the iris sensor, and when a
distance between the electronic device 101 and a user’s
iris is equal to a first distance, the display 160 displays
guide data under control of the first processor 120 such
that the distance between the electronic device 101 and
the user’s iris is equal to a second distance.
[0028] The communication interface 170 establishes
communication between the electronic device 101 and
an external device (e.g., a first external electronic device
102, a second external electronic device 104, or a server
106). For example, the communication interface 170 may
be connected to a network 162 through wireless commu-
nication or wired communication to communicate with an
external device (e.g., the second external electronic de-
vice 104 or the server 106). According to an embodiment,
under control of the first processor 120, the communica-
tion interface 170 receives a threshold value for proximity
determination by the proximity sensor from the server
106.
[0029] The wireless communication may include cel-
lular communication using at least one of Long Term Ev-
olution (LTE), LTE-Advanced (LTE-A), Code Division
Multiple Access (CDMA), Wideband CDMA (WCDMA),
a Universal Mobile Telecommunication System (UMTS),
Wireless Broadband (WiBro), or Global System for Mo-
bile Communications (GSM)). According to an embodi-
ment, the wireless communication may include at least
one of Wireless Fidelity (WiFi), Bluetooth, Bluetooth Low
Energy (BLE), Zigbee, near field communication (NFC),
magnetic secure transmission (MST), radio frequency
(RF), and a body area network (BAN). According to an
embodiment, the wireless communication may include
GNSS. The GNSS may include, for example, at least one
of a global positioning system (GPS), a global navigation
satellite system (Glonass), a Beidou navigation satellite
system ("Beidou"), and Galileo, the European global sat-
ellite-based navigation system. Hereinbelow, "GPS" may
be used interchangeably with "GNSS". The wired com-
munication may include, for example, at least one of USB,
HDMI, RS-232, power line communication, and POTS.
The network 162 may include a telecommunications net-
work, for example, at least one of a computer network
(e.g., a local area network (LAN) or a wide area network
(WAN)), Internet, and a telephone network.
[0030] The sensor module 180 measures physical
quantity or senses an operation state of the electronic
device 101 to convert the measured or sensed informa-
tion into an electric signal, and delivers the electric signal
to the first processor 120 or the second processor 185.
According to an embodiment, the sensor module 180
may include a proximity sensor or an iris sensor. The
proximity sensor may be used to determine whether an
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object approaches the electronic device 101, and the iris
sensor may recognize an iris of a user who uses the
electronic device 101.
[0031] According to an embodiment, the proximity sen-
sor may include a light-emitting unit and a light-receiving
unit, in which the light-emitting unit may include an IR
LED and the light-receiving unit may include a photo di-
ode.
[0032] According to an embodiment, the electronic de-
vice 101 may include a separate processor, for example,
the second processor 185, for controlling the sensor
module 180. The second processor 185 receives the
electric signal generated by the sensor module 180 and
controls the sensor module 180 based on the electric
signal. The second processor 185 delivers information
associated with the electric signal generated by the sen-
sor module 180 (for example, information indicating
whether the object approaches, measured by the prox-
imity sensor, an iris image recognized by the iris sensor,
etc.) to the first processor 120.
[0033] According to an embodiment, the second proc-
essor 185 may be implemented in a form included in the
first processor 120. When the second processor 185 is
implemented in a form included in the first processor 120,
the sensor module 180 may be controlled by the first
processor 120, and the electric signal generated by the
sensor module 180 may be delivered to the first proces-
sor 120.
[0034] Each of the first external electronic device 102
and the second external electronic device 104 may be a
device of the same type as or a different type than the
electronic device 101. According to various embodi-
ments of the present disclosure, some or all of operations
performed by the electronic device 101 may be per-
formed in another electronic device or a plurality of elec-
tronic devices (e.g., the electronic device 102 or 104, or
the server 106). According to an embodiment of the
present disclosure, when the electronic device 101 has
to perform a function or a service automatically or at a
request, the electronic device 101 may request another
device (e.g., the electronic devices 102 or 104 or the
server 106) to perform at least some functions associated
with the function or the service instead of or in addition
to executing the function or the service. The other elec-
tronic device (e.g., the electronic device 102 or 104 or
the server 106) may execute a function requested by the
electronic device 101 or additional function and deliver
the execution result to the electronic device 101. The
electronic device 101 may then process or further proc-
ess the received result to provide the requested function
or service. To this end, for example, cloud computing,
distributed computing, or client-server computing may be
used.
[0035] FIG. 2 is a block diagram of an electronic device
according to various embodiments of the present disclo-
sure;
[0036] Referring to FIG. 2, the electronic device 201
may include the entire electronic device 101 illustrated

in FIG. 1 or a part thereof. The electronic device 201 may
include one or more processors (e.g., application proc-
essors (APs)) 210, a communication module 220, a sub-
scriber identification module (SIM) 224, a memory 230,
a sensor module 240, an input device 250, a display 260,
an interface 270, an audio module 280, a camera module
291, a power management module 295, a battery 296,
an indicator 297, and a motor 298. The processor 210
controls multiple hardware or software components con-
nected to the processor 210 by driving an Operating Sys-
tem (OS) or an application program, and performs
processing and operations with respect to various data.
The processor 210 may be implemented with, for exam-
ple, a system on chip (SoC). According to an embodiment
of the present disclosure, the server 210 may include a
GPU and/or an image signal processor. The processor
210 may include at least some of the elements illustrated
in FIG. 2 (e.g., the cellular module 221). The processor
210 loads a command or data received from at least one
of other elements (e.g., a non-volatile memory) into a
volatile memory to process the command or data, and
stores result data in the non-volatile memory.
[0037] The communication module 220 may have a
configuration that is the same as or similar to the com-
munication interface 170. The communication module
220 may include, for example, the cellular module 221,
a WiFi module 223, a Bluetooth (BT) module 225, a
GNSS module 227, a near field communication (NFC)
module 228, and a radio frequency (RF) module 229.
The cellular module 221 may provide, for example, a
voice call, a video call, a text service, or an Internet serv-
ice over a communication network. According to an em-
bodiment, the cellular module 221 identifies and authen-
ticates the electronic device 201 in a communication net-
work by using the SIM 224 (e.g., a SIM card). According
to an embodiment, the cellular module 221 performs at
least one of functions that may be provided by the proc-
essor 210. According to an embodiment, the cellular
module 221 may include a communication processor
(CP). According to an embodiment, at least some (e.g.,
two or more) of the cellular module 221, the WiFi module
223, the BT module 225, the GNSS module 227, and the
NFC module 228 may be included in one integrated chip
(IC) or IC package. The RF module 229 may, for example,
transmit and receive a communication signal (e.g., an
RF signal). The RF module 229 may include a transceiv-
er, a power amp module (PAM), a frequency filter, a low
noise amplifier (LNA), or an antenna. According to an-
other embodiment, at least one of the cellular module
221, the WiFi module 223, the BT module 225, the GNSS
module 227, and the NFC module 228 may transmit and
receive an RF signal through the separate RF module.
The SIM 224 may, for example, include a card including
an SIM or an embedded SIM, and may include unique
identification information (e.g., an integrated circuit card
identifier (ICCID) or subscriber information (e.g., an in-
ternational mobile subscriber identity (IMSI)).
[0038] The memory 230 (e.g., the memory 130) may,
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for example, include an internal memory 232 and/or an
external memory 234. The internal memory 232 may, for
example, include at least one of a volatile memory (e.g.,
dynamic random access memory (DRAM), static RAM
(SRAM), synchronous dynamic RAM (SDRAM), etc.),
and a non-volatile memory (e.g., one time programmable
read only memory (OTPROM), programmable ROM
(PROM), erasable and programmable ROM (EPROM),
electrically erasable and programmable ROM (EEP-
ROM), etc.), mask ROM, flash ROM, a flash memory,
and a solid state drive (SSD). The external memory 234
may further include flash drive, for example, compact
flash (CF), secure digital (SD), micro-SD, mini-SD, ex-
treme Digital (xD), a multi-media card (MMC), or a mem-
ory stick. The external memory 234 may be functionally
or physically connected with the electronic device 201
through various interfaces.
[0039] The sensor module 240 measures physical
quantity or senses an operation state of the electronic
device 201 to convert the measured or sensed informa-
tion into an electric signal. The sensor module 240 may
include, for example, at least one of a gesture sensor
240A, a gyro sensor 240B, a pressure sensor 240C, a
magnetic sensor 240D, an acceleration sensor 240E, a
grip sensor 240F, a proximity sensor 240G, a color sen-
sor 240H (e.g., a red, green, blue (RGB) sensor), a bio-
metric sensor 240I, a temperature/humidity sensor 240J,
an illumination sensor 240K, and a ultraviolet (UV) sensor
240M. Additionally or alternatively, the sensor module
240 may include an E-nose sensor (not shown), an elec-
tromyography (EMG) sensor (not shown), an electroen-
cephalogram (EEG) sensor (not shown), an electrocar-
diogram (ECG) sensor (not shown), an infrared (IR) sen-
sor, an iris sensor, and/or a fingerprint sensor. The sensor
module 240 may further include a control circuit for con-
trolling at least one sensor included therein. In some em-
bodiment, the electronic device 201 may further include
a processor configured to control the sensor module 240
as part of or separately from the processor 210, to control
the sensor module 240 during a sleep state of the proc-
essor 210.
[0040] The input device 250 may include, for example,
a touch panel 252, a (digital) pen sensor 254, a key 256,
or an ultrasonic input device 258. The touch panel 252
may use at least one of a capacitive type, a resistive type,
an IR type, or an ultrasonic type. The touch panel 252
may further include a control circuit. The touch panel 252
may further include a tactile layer to provide tactile reac-
tion to the user. The (digital) pen sensor 254 may include
a recognition sheet which is a part of the touch panel 252
or a separate recognition sheet. The key 256 may also
include a physical button, an optical key, or a keypad.
The ultrasonic input device 258 senses ultrasonic waves
generated by an input means through a microphone (e.g.,
the microphone 288) and checks data corresponding to
the sensed ultrasonic waves.
[0041] The display 260 (e.g., the display 160) may in-
clude a panel 262, a hologram device 264, a projector

266, and/or a control circuit for controlling them. The pan-
el 262 may be implemented to be flexible, transparent,
or wearable. The panel 262 may be configured with the
touch panel 252 in one module. According to an embod-
iment, the panel 262 may include a pressure sensor (or
a "force sensor", interchangeably used hereinafter) ca-
pable of measuring a strength of a pressure by a user’s
touch. The pressure sensor may be implemented inte-
grally with the touch panel 252 or may be implemented
as one or more sensors separate from the touch panel
252. The hologram device 264 shows a stereoscopic im-
age in the air by using interference of light. The projector
266 displays an image onto a screen through projection
of light. The screen may be positioned inside or outside
the electronic device 201. The interface 270 may include
an HDMI 272, a universal serial bus (USB) 274, an optical
communication 276, or a D-subminiature 278. The inter-
face 270 may be included in the communication interface
170 illustrated in FIG. 1. Additionally or alternatively, the
interface 270 may include, for example, an MHL inter-
face, an SD card/MMC interface, or an IrDA standard
interface.
[0042] The audio module 280 bi-directionally converts
sound and an electric signal. At least some element of
the audio module 280 may be included, for example, in
the I/O interface 150 illustrated in FIG. 1. The audio mod-
ule 280 processes sound information input or output
through the speaker 282, the receiver 284, the earphone
286, or the microphone 288. The camera module 291 is,
for example, a device capable of capturing a still image
or a moving image, and according to an embodiment,
may include one or more image sensors (e.g., a front
sensor or a rear sensor), a lens, an image signal proc-
essor (ISP), or a flash (e.g., an LED, a xenon lamp, etc.).
The power management module 295 manages power of
the electronic device 201. According to an embodiment,
the power management module 295 may include a power
management integrated circuit (PMIC), a charger IC, or
a battery fuel gauge. The PMIC may have a wired and/or
wireless charging scheme. The wireless charging
scheme includes a magnetic-resonance type, a magnetic
induction type, and an electromagnetic type, and may
further include an additional circuit for wireless charging,
for example, a coil loop, a resonance circuit, or a rectifier.
The battery gauge measures the remaining capacity of
the battery 296 or the voltage, current, or temperature of
the battery 296 during charging. The battery 296 may
include, for example, a rechargeable battery and/or a so-
lar battery.
[0043] The indicator 297 displays a particular state, for
example, a booting state, a message state, or a charging
state, of the electronic device 201 or a part thereof (e.g.,
the processor 210). The motor 298 converts an electric
signal into mechanical vibration or generates vibration or
a haptic effect. The electronic device 201 may include a
device for supporting the mobile TV (e.g., a GPU) to proc-
ess media data according to a standard such as digital
multimedia broadcasting (DMB), digital video broadcast-
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ing (DVB), or mediaFlo™. Each of the foregoing ele-
ments described herein may be configured with one or
more components, names of which may vary with a type
of the electronic device. In various embodiments, some
components of the electronic device (e.g., the electronic
device 201) may be omitted or may further include other
elements, and some of the components may be coupled
to form one entity and identically perform functions of the
components before being coupled.
[0044] FIG. 3 is a block diagram of a programming
module according to various embodiments.
[0045] According to an embodiment, a programming
module 310 (e.g., the program 140) may include an OS
for controlling resources associated with an electronic
device (e.g., the electronic device 101) and/or various
applications (e.g., the application program 147) executed
on the OS. The OS may include Android™, iOS™, Win-
dows™, Symbian™, Tizen™, or Bada™. Referring to
FIG. 3, the programming module 310 may include a ker-
nel 320 (e.g., the kernel 141), middleware 330 (e.g., the
middleware 143), an application programming interface
(API) 360 (e.g., the API 145), and/or an application 370
(e.g., the application program 147). At least a part of the
programming module 310 may be preloaded on an elec-
tronic device or may be downloaded from an external
device (e.g., the vehicle device 102, the electronic device
104, or the server 106).
[0046] The kernel 320 may include a system resource
manager 321 and/or a device driver 323. The system
resource manager 321 may perform control, allocation,
retrieval of system resources, and so forth. According to
an embodiment, the system resource manager 321 may
include a process management unit, a memory manage-
ment unit, or a file system management unit. The device
driver 323 may include, for example, a display driver, a
camera driver, a Bluetooth driver, a shared memory driv-
er, a USB driver, a keypad driver, a WiFi driver, an audio
driver, or an inter-process communication (IPC) driver.
The middleware 330 may include provide functions that
the application 370 commonly requires or provide various
functions to the application 370 through the API 360 to
allow the application 370 to use a limited system resource
in an electronic device. According to an embodiment, the
middleware 330 may include at least one of a runtime
library 335, an application manager 341, a window man-
ager 342, a multimedia manager 343, a resource man-
ager 344, a power manager 345, a database manager
346, a package manager 347, a connectivity manager
348, a notification manager 349, a location manager 350,
a graphic manager 351, and a security manager 352.
[0047] The runtime library 335 may include a library
module that a compiler uses to add a new function
through a programming language while the application
370 is executed. The runtime library 335 performs in-
put/output management, memory management, or cal-
culation function processing. The application manager
341 manages a life cycle of the applications 370. The
window manager 342 manages a GUI resource used in

a screen. The multimedia manager 343 recognizes a for-
mat necessary for playing media files and performs en-
coding or decoding on a media file by using a codec ap-
propriate for a corresponding format. The resource man-
ager 344 manages a source code or a memory space of
the applications 370. The power manager 345 manages
a battery or power and provides power information nec-
essary for an operation of the electronic device. Accord-
ing to an embodiment, the power manager 345 may op-
erate with basic input/output system (BIOS). The data-
base manager 346 generates, searches or changes a
database used for at least one application among the
applications 370. The package manager 347 manages
the installation or update of an application distributed in
a package file format.
[0048] The connectivity manager 348 manages, for ex-
ample, a wireless connection. The notification manager
349 provides an event, e.g., an arriving message, an ap-
pointment, proximity notification, etc. The location man-
ager 350 manages, for example, location information of
an electronic device. The graphic manager 351 manag-
es, for example, a graphic effect to be provided to a user
or a user interface relating thereto. The security manager
352 provides, for example, system security or user au-
thentication. According to an embodiment, the middle-
ware 330 may further include a telephony manager for
managing a voice or video call function of the electronic
device or a middleware module forming a combination
of functions of the above-described components. Ac-
cording to an embodiment, the middleware 330 provides
a module specified for each type of an OS. Additionally,
the middleware 330 may delete some of existing ele-
ments or add new elements dynamically. The API 360
may be provided as a set of API programming functions
with a different configuration according to the OS. In the
case of Android or iOS, for example, one API set may be
provided by each platform, and in the case of Tizen, two
or more API sets may be provided.
[0049] The application 370 may include one or more
applications capable of providing a function, for example,
a home application 371, a dialer application 372, a short
messaging service/multimedia messaging service
(SMS/MMS) application 373, an instant message (IM)
application 374, a browser application 375, a camera ap-
plication 376, an alarm application 377, a contact appli-
cation 378, a voice dial application 379, an e-mail appli-
cation 380, a calendar application 381, a media player
application 382, an album application 383, a clock appli-
cation 384, a health care application (e.g., an application
for measuring an exercise amount, a blood sugar, etc.),
or an environment information providing application (e.g.,
an application for providing air pressure, humidity, or tem-
perature information or the like). According to an embod-
iment, the application 370 may include an information
exchange application supporting information exchange
between the electronic device and an external electronic
device. The information exchange application may in-
clude, for example, a notification relay application for
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transferring specific information to the external electronic
device or a device management application for managing
the external electronic device. For example, the notifica-
tion relay application may deliver notification information
generated in another application of the electronic device
to an external electronic device or may receive notifica-
tion information from the external electronic device and
provide the notification information to the user. The de-
vice management application may manage (e.g., install,
remove, or update) a function (e.g., turn on/turn off of an
external electronic device itself (or a part thereof) or con-
trol of brightness (or resolution) of a display) of an exter-
nal device communicating with the electronic device, a
service provided by an application operating in an exter-
nal electronic device or provided by the external elec-
tronic device (e.g., a call service or a message service).
According to an embodiment, the application 370 may
include an application (e.g., device health care applica-
tion of mobile medical equipment) designated according
to an attribute of the external electronic device. According
to an embodiment, the application 370 may include an
application received from the external electronic device.
The at least a part of the programming module 310 may
be implemented (e.g., executed) by software, firmware,
hardware (for example, the processor 210), or a combi-
nation of two or more of them, and may include, for ex-
ample, modules, programs, routines, sets of instructions,
or processes for performing one or more functions.
[0050] FIG. 4 is a block diagram of an example of an
electronic device according to various embodiments.
[0051] Referring to FIG. 4, an electronic device 401
(for example, the electronic device 101) may include the
first processor 120, the second processor 185, and the
sensor module 180 that includes the proximity sensor
410 or the iris sensor 420, and may further include a
camera module 430.
[0052] The first processor 120 performs operations or
data processing for control and/or communication of at
least one other elements of the electronic device 401 as
described above with reference to FIG. 1. When an event
for activating the iris sensor 420 occurs, the first proces-
sor 120 may control the proximity sensor 410 to measure
a distance between an object approaching the electronic
device 401 and the electronic device 401 by activating
the proximity sensor 410 before activating the iris sensor
420. The first processor 120 controls an operation of the
iris sensor 420 based on the distance measured by the
proximity sensor 410.
[0053] The second processor 185 receives the electric
signal generated by the sensor module 180, for example,
the proximity sensor 410 or the iris sensor 420, and con-
trols the sensor module 180 based on the electric signal,
as described above with reference to FIG. 1. The second
processor 185 delivers, for example, information indicat-
ing whether the object is in proximity, measured by the
proximity sensor 410, the iris image recognized by the
iris sensor, and so forth to the first processor 120.
[0054] The sensor module 180 measures physical

quantity or senses an operation state of the electronic
device 401 as described above with reference to FIG. 1.
Referring to FIG. 4, the sensor module 180 may include
the proximity sensor 410 or the iris sensor 420. The prox-
imity sensor 410 may be used to determine whether an
object is in proximity to the electronic device 101, and
the iris sensor 420 may recognize an iris of a user who
uses the electronic device 401.
[0055] The proximity sensor 410 may include a light-
emitting unit and a light-receiving unit, in which the light-
emitting unit may include an IR LED and the light-receiv-
ing unit may include a photo diode. The iris sensor 420
may include a light-emitting unit and a light-receiving unit,
in which the light-emitting unit may include an IR LED
and the light-receiving unit may include an IR camera.
[0056] The camera module 430 captures a still image
or moving images as described with reference to FIG. 2.
According to an embodiment, the camera module 430
may photograph the user using the electronic device 401,
and generate a captured image. The first processor 120
determines a skin color of the user based on the captured
image generated by the camera module 430. Once de-
termining the skin color, the first processor 120 deter-
mines a first reference value used for the proximity sensor
410 to determine whether an object is in proximity, based
on the determined skin color.
[0057] While the processor has been described above
as being separated into the first processor 120 and the
second processor 185, the first processor 120 and the
second processor 185 may be implemented with one
processor. Moreover, the sensor module 180 and the
camera module 430 have been described as being con-
nected with the second processor 185, but various mod-
ified embodiments may be possible. For example, some
of sensors included in the sensor module 180 (for exam-
ple, the iris sensor 420) and the camera module 430 may
be connected with the first processor 120, and other sen-
sors included in the sensor module 180 (for example, the
proximity sensor 410) may be connected with the second
processor 185.
[0058] According to another embodiment, the second
processor 185 may be implemented in a form including
the first processor 120, such that all operations of the
second processor 185 may be executed by the first proc-
essor 120. In other words, the proximity sensor 410, the
iris sensor 420, or the camera module 430 may be con-
nected with the first processor 120 and may be controlled
by the first processor 120.
[0059] FIG. 5 is a flowchart illustrating an operation
method of an electronic device according to various em-
bodiments.
[0060] Referring to FIG. 5, in operation 502, the elec-
tronic device 101 determines whether an object is in prox-
imity, by using the proximity sensor 410. According to an
embodiment, in operation 502, the proximity sensor 410
generates proximity information indicating whether the
object is in proximity. The proximity sensor 410 generates
proximity information every preset time (e.g., 10 ms) and
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delivers the proximity information that is generated every
preset time to the first processor 120 or the second proc-
essor 185. The first processor 120 or the second proc-
essor 185 may determine whether the object is in prox-
imity to the electronic device 101 by using the proximity
information generated by the proximity sensor 410 in op-
eration 502.
[0061] In operation 504, the electronic device 101 de-
termines whether the distance between the electronic
device 101 and the object is greater than the first refer-
ence value (e.g., 20 cm) based on the proximity informa-
tion generated by the proximity sensor 410. According
to an embodiment, the electronic device 101 activates
the iris sensor 420 when the distance between the elec-
tronic device 101 and the object is greater than the first
reference value. According to an embodiment, the first
reference value may be in a range (e.g., 20 - 25 cm) of
the distance between the electronic device 101 and the
object.
[0062] When the distance between the electronic de-
vice 101 and the object is greater than the first reference
value (operation 504: YES), the electronic device 101
activates the iris sensor 420 to detect a user’s iris in op-
eration 506. According to an embodiment, in operation
506, light (e.g., IR light) for detecting the user’s iris may
be output from the light-emitting unit (e.g., the IR LED)
of the iris sensor. The light output from the light-emitting
unit is reflected from the object or the user and is input
to the light-receiving unit (e.g., the IR camera) of the iris
sensor 420, in which the light-receiving unit then receives
the light reflected from the object or the user and gener-
ates a scan image. The iris sensor 420 performs iris de-
tection of operation 506 by detecting an image corre-
sponding to the user’s iris, that is, an iris image from the
scan image.
[0063] According to an embodiment, after operation
506, until the user is authenticated using the detected
iris, the electronic device 101 repeats operation 502 to
determine whether a particular object or the user ap-
proaches.
[0064] When the distance between the electronic de-
vice 101 and the object is not greater than the first refer-
ence value (operation 504: NO), the electronic device
101 deactivates (e.g., turns off) the iris sensor 420 in
operation 508. According to an embodiment, in operation
508, the distance between the electronic device 101 and
the object may fall in a range less than or equal to the
first reference value (e.g., 0 - 20 cm). A distance less
than or equal to the first reference value may be a dis-
tance that is not appropriate for the iris sensor 420 to
operate to detect the user’s iris, for example, a distance
in which light output from the light-emitting unit of the iris
sensor 420 may damage a user’s eye. Thus, the elec-
tronic device 101 may protect the user’s eye by deacti-
vating (e.g., turning off) the iris sensor 420. According to
another embodiment, in operation 508, the first processor
120 or the second processor 185 may maintain the iris
sensor 420 in a stand-by state (or an idle state) where

the light-emitting unit of the iris sensor 420 does not op-
erate.
[0065] According to an embodiment, after operation
508, the electronic device 101 returns to operation 502
to generate proximity information about an object ap-
proaching the electronic device 101, by using the prox-
imity sensor 410. According to an embodiment, the first
processor 120 or the second processor 185 of the elec-
tronic device 101 may control the proximity sensor 410
to generate the proximity information continuously until
the distance between the electronic device 101 and the
object is greater than the first reference value.
[0066] According to an embodiment, in operation 504,
the electronic device 101 may determine whether the
proximity information generated in operation 502 is valid,
before determining whether the distance between the
electronic device 101 and the object is greater than the
first reference value. If the proximity information is valid,
the electronic device 101 performs operation 506; unless
the proximity information is valid, the electronic device
101 performs operation 508.
[0067] FIG. 6 is a flowchart illustrating an operation
method of an electronic device according to various em-
bodiments.
[0068] Referring to FIG. 6, when an event for releasing
a sleep mode of the electronic device 101 occurs in op-
eration 602, the electronic device 101 executes a lock
mode in operation 604. According to an embodiment, the
lock mode indicates a state where a lock screen is dis-
played on the display 160, and may be an operation mode
in which a function executable on the electronic device
101 is limited when authentication with respect to the
user of the electronic device 101 is not successful. The
event for releasing the sleep mode may be, for example,
a case where a user input for releasing the sleep mode
is received, a case where a call or a message is received,
or the like.
[0069] In operation 606, the electronic device 101 de-
termines the first reference value to be applied to the
proximity sensor 410 and activates the proximity sensor
410. The first reference value determined in operation
606 may be a reference value for determining whether
the distance between the electronic device 101 and the
object is appropriate for activating the iris sensor 420.
The first reference value may be determined by the first
processor 120 or the second processor 185, and when
the first reference value is determined by the first proc-
essor 120, the first reference value may be delivered to
the second processor 185 from the first processor 120
through the bus 110.
[0070] In operation 608, the electronic device 101 gen-
erates proximity information about an object approaching
the electronic device 101, by using the proximity sensor
410. In operation 610, the first processor 101 or the sec-
ond processor 185 of the electronic device 101 deter-
mines whether the proximity information generated by
the proximity sensor 410 is valid. For example, the first
processor 120 or the second processor 185 may deter-
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mine that the proximity information is not valid, when the
proximity information generated every first time (e.g., 10
ms) is the same during second time (e.g., 100 ms). The
first processor 120 or the second processor 185 may also
determine that the proximity information is not valid or
that the proximity sensor 410 is in an abnormal state,
when any proximity information is not delivered from the
proximity sensor 410 during the second time (e.g., 100
ms).
[0071] When determining that the proximity informa-
tion is not valid (operation 610: NO), the first processor
120 or the second processor 185 goes to operation 632
to maintain an inactive state of the iris sensor 420. In
operation 632, the first processor 120 or the second proc-
essor 185 maintains a turn-off state of the iris sensor 420
or the light-emitting unit thereof, or turns off the iris sensor
420 or the light-emitting unit thereof in a turn-on state.
[0072] When determining that the proximity informa-
tion is valid (operation 610: YES), the first processor 120
or the second processor 185 determines whether an ob-
ject approaching the electronic device 101 is in proximity
in operation 612. The proximity sensor 410 generates
proximity information about the object approaching the
electronic device 101 also in operation 612, like in oper-
ation 608, and the first processor 120 or the second proc-
essor 185 determines whether a distance between the
object approaching the electronic device 101 and the
electronic device 101 is greater than a first reference val-
ue, based on the proximity information in operation 614.
[0073] According to an embodiment, when the elec-
tronic device 101 is not in the sleep mode, the proximity
sensor 410 generates proximity information every preset
time (e.g., 10 ms) and delivers the proximity information
that is generated every preset time to the first processor
120 or the second processor 185. The first processor 120
or the second processor 185 may determine whether the
object is in proximity to the electronic device 101 by using
the proximity information generated by the proximity sen-
sor 410 in operation 612.
[0074] When the distance between the electronic de-
vice 101 and the object is greater than the first reference
value (operation 614: YES), the electronic device 101
activates the iris sensor 420 in operation 616. According
to an embodiment, the electronic device 101 may control
the light-emitting unit of the iris sensor 420 to output light
by turning on the iris sensor 420 or the light-emitting unit
thereof in operation 616.
[0075] Once the iris sensor 420 is activated in opera-
tion 616, the electronic device 101 detects the user’s iris
by using the iris sensor 420 in operation 618. In operation
620, the electronic device 101 performs authentication
with respect to the user by using the iris detected by the
iris sensor 420. According to an embodiment, in opera-
tion 620, the first processor 120 may determine similarity
between the iris detected by the iris sensor 420, for ex-
ample, an iris image captured by the IR camera included
in the iris sensor 420 and an iris image that is previously
stored in the memory 130 of the electronic device 101,

and may determine whether the similarity is greater than
or equal to a preset rate (e.g., 90%).
[0076] In operation 622, the electronic device 101 de-
termines whether authentication with respect to the user
is successful. According to an embodiment, in operation
622, the first processor 120 of the electronic device 101
determines that authentication with respect to the user
is successful when the similarity between the iris detect-
ed by the iris sensor 420 in operation 618 and the iris
image previously stored in the memory 130 is greater
than or equal to a preset rate (e.g., 90%), and determines
that the authentication with respect to the user fails when
the similarity is less than the preset rate.
[0077] When determining that the authentication with
respect to the user is successful (operation 622: YES),
the electronic device 101 releases the lock mode thereof
in operation 624. When determining that the authentica-
tion with respect to the user fails (operation 622: NO),
the electronic device 101 maintains the current state
thereof without performing any operation. According to
another embodiment, when determining that the authen-
tication with respect to the user fails (operation 622: NO),
the electronic device 101 determines whether the dis-
tance between the object and the electronic device 101
is greater than the first reference value based on the prox-
imity information generated by the proximity sensor 410
until the distance between the object and the electronic
device 101 is greater than the first reference value.
[0078] When the distance between the electronic de-
vice 101 and the object is less than or equal to the first
reference value (operation 614: NO), the electronic de-
vice 101 maintains the inactive state of the iris sensor
420 in operation 632. A distance less than or equal to
the first reference value may be a distance that is not
appropriate for the iris sensor 420 to operate to detect
the user’s iris, for example, a distance in which light out-
put from the light-emitting unit of the iris sensor 420 may
damage the user’s eye. Thus, the electronic device 101
may protect the user’s eye by maintaining the inactive
state of the iris sensor 420 or deactivating (e.g., turning
off) the iris sensor 420 in operation 632.
[0079] According to another embodiment, the electron-
ic device 101 may repeat operation 612 of determining
whether the object approaching the electronic device 101
is in proximity and operation 614 of determining whether
the distance between the object and the electronic device
101 is greater than the first reference value, while main-
taining the inactive state of the iris sensor 420 in operation
632.
[0080] FIGs. 7A and 7B illustrate an example of an
electronic device according to various embodiments.
[0081] As illustrated in FIG. 7A, on an upper end portion
of the electronic device 101 may be arranged a light-
emitting unit 721 of the iris sensor 420, a light-emitting
unit 711 of the proximity sensor 410, a light-receiving unit
712 of the proximity sensor 410, the receiver 284, the
camera module 430, and a light-receiving unit 722 of the
iris sensor 420.
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[0082] The light-emitting unit 711 of the proximity sen-
sor 410 may include an IR LED capable of outputting
light, for example, infrared light, for determining whether
an object 730 is in proximity under control of the first
processor 120 or the second processor 185. The amount
of the light output from the light-emitting unit 711 may be
too small to damage a human body.
[0083] The light-receiving unit 712 of the proximity sen-
sor 410 may include a photo diode for receiving the light
reflected from the object 730 after being output from the
light-emitting unit 711. The proximity sensor 410 may in-
dicate the amount of the light input to the light-receiving
unit 712 in the form of a level value. The level value in-
dicating the amount of the light measured by the light-
receiving unit 712 may be delivered to the first processor
120 or the second processor 185. The first processor 120
or the second processor 185 controls on or off of the
proximity sensor 410 or the iris sensor 420 by using the
level value.
[0084] The light-emitting unit 721 of the iris sensor 420
may include an IR LED that outputs light, for example,
infrared light, for scanning the user’s iris. The infrared
light output from the light-emitting unit 721 is intended to
scan the user’s iris, and thus may have a high irradiance,
such that when a distance between the user and the light-
emitting unit 721 is less than the first reference value,
the output infrared light may damage the user’s eye. As
a result, the first processor 120 or the second processor
185 may control output of the light from the light-emitting
unit 721 based on the distance between the electronic
device 101 and the object 730.
[0085] The light-receiving unit 722 of the proximity sen-
sor 420 may include an IR camera for receiving the light
(e.g., infrared light) reflected from the object 730 after
being output from the light-emitting unit 721. The IR cam-
era receives the light reflected from the object 730 and
generates an image (e.g., a scan image). The scan image
generated by the IR camera may include the user’s iris.
When the iris sensor 420 senses the user’s iris, it means
that the iris sensor 420 scans the user’s iris by using the
IR camera and the scan image including the user’s iris
is generated by the IR camera. As stated above, when
the scan image including the user’s iris is generated by
the iris sensor 420, the first processor 120 or the second
processor 185 extracts an iris image corresponding to
the user’s iris from the scan image. The first processor
120 or the second processor 185 performs authentication
with respect to the user by using the iris sensor 420 by
comparing the extracted iris image with the iris image
previously stored in the memory 130.
[0086] Referring to FIG. 7A, the camera module 430
of the electronic device 101 photographs the user whose
iris is being scanned by the iris sensor 420, and the dis-
play 160 displays an image 750 (e.g., a preview image)
captured by the camera module 430 (in real time).
[0087] Referring to FIG. 7B, the proximity sensor 410
of the electronic device 101 may be installed under a
transparent housing 740 (e.g., cover glass). As illustrated

in FIG. 7A, the light-emitting unit 711 and the light-receiv-
ing unit 712 of the proximity sensor 410 may be arranged
in adjacent to each other, and the light-emitting unit 721
and the light-receiving unit 722 of the iris sensor 420 may
be arranged spaced apart from each other by a preset
distance or more (e.g., 2 cm).
[0088] Referring to FIG. 7B, the light (e.g., infrared
light) output through the light-emitting unit 711 of the prox-
imity sensor 410 is reflected from the object 730, and the
reflected light is input to the light-receiving unit 712 of the
proximity sensor 410. The light (e.g., infrared light) output
through the light-emitting unit 721 of the iris sensor 420
is reflected from the object 730, and the reflected light is
input to the light-receiving unit 722 of the iris sensor 420.
[0089] FIG. 8 illustrates an example where a user’s iris
is detected by an electronic device according to various
embodiments. FIG. 8 shows light output from the light-
emitting unit 711 of the proximity sensor 410 and light
output from the light-emitting unit 721 of the iris sensor
420.
[0090] Referring to FIG. 8, the light-emitting unit 721
of the iris sensor 420 outputs light, for example, infrared
light, for photographing an iris 852 of a user 850. The
light output from the light-emitting unit 721 is reflected
from the user 850, for example, the iris 850 of the user
850 and is input to the IR camera included in the light-
receiving unit 722 of the iris sensor 420.
[0091] The iris sensor 410 may be implemented in a
form where the light-emitting unit 721 and the light-re-
ceiving unit 722 are spaced apart from each other by a
preset distance (e.g., 2 cm) or more to accurately recog-
nize a shape of the iris. According to an embodiment, the
IR camera of the light-receiving unit 722 may obtain an
image of 200 pixels or more depending on the light re-
flected from the user 850. The iris sensor 420 performs
noise cancellation, edge extraction, contrast enhance-
ment, and so forth through pre-processing, identifies eye,
iris, and pupil regions, and converts an iris pattern into a
unique code value (e.g., a binary value) from an image
of the iris region through recognition. As authentication
with respect to the user 850, the first processor 120 or
the second processor 185 compares the code value into
which the iris pattern is converted by the iris sensor 420
with a previously stored reference code value. When the
code value into which the pattern of the iris 852 is con-
verted by the iris sensor 420 is similar to the previously
stored reference code value at a preset rate or more, the
first processor 120 determines that authentication with
respect to the user 850 is successful.
[0092] FIGs. 9A and 9B illustrate an operation of an
electronic device according to various embodiments. In
FIGs. 9A and 9B, a threshold value (e.g., the first refer-
ence value) used for the proximity sensor 410 to deter-
mine whether an object is in proximity may differ.
[0093] Referring to FIG. 9A, a distance between the
user 950 and the electronic device 101 may be less than
the second reference value (e.g., 3 cm) that is less than
the first reference value (e.g., 20 cm). According to an
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embodiment, the first processor 120 or the second proc-
essor 185 may use the second reference value as a cri-
terion for determining whether the object is in proximity.
For example, when an event occurring in the electronic
device 101 is not the event for activating the iris sensor
420, the first processor 120 may control the second proc-
essor 185 to use the second reference value as the cri-
terion for determining whether the object is in proximity.
[0094] When the second reference value is used to
determine whether the object is in proximity, the elec-
tronic device 101 turns off the display 160 when the dis-
tance between the user 950 and the electronic device
101 is less than the second reference value as shown in
FIG. 9A. For example, when a call is received in the elec-
tronic device 101 or the user desires to send a call, the
first processor 120 determines that the user is on the
phone and is not viewing the display 160 of the electronic
device 101 when the distance between the electronic de-
vice 101 and the user 950 (or the object) is less than the
second reference value. In this case, the first processor
120 controls the electronic device 101 to turn off the dis-
play 160. For example, when the electronic device 101
is not receiving/sending a call, but the distance between
the electronic device 101 and the object is less than the
second reference value, the first processor 120 may de-
termine that the electronic device 101 is turned inside
out, and may turn off the display 160.
[0095] Referring to FIG. 9B, the distance between the
user 950 and the electronic device 101 may be greater
than the first reference value (e.g., 20 cm). According to
an embodiment, the first processor 120 or the second
processor 185 may use the first reference value as a
criterion for determining whether the object is in proxim-
ity, upon occurrence of the event for activating the iris
sensor 420. When the first reference value is used to
determine whether the object is in proximity, the elec-
tronic device 101 activates the iris sensor 420 when the
distance between the user 950 and the electronic device
101 is greater than the first reference value as shown in
FIG. 9B. The light output from the light-emitting unit 721,
for example, the IR LED, of the iris sensor 420 may be
reflected from the user 950, and is input to the light-re-
ceiving unit 722, for example, the IR camera, of the iris
sensor 420. In this way, the iris of the user 950 is scanned
and the display 160 of the electronic device 101 displays
a process of scanning the iris (in real time) and displays
the iris image generated by the IR camera as a preview
image.
[0096] FIG. 10 illustrates an operation of an electronic
device according to various embodiments.
[0097] According to various embodiments of the
present disclosure, referring to FIGs. 10A and 10B, the
electronic device 101 determines whether a distance be-
tween an iris 1050 of the user and the electronic device
101 is a distance in which the iris sensor 420 may be
activated, by using the proximity sensor 410. In FIGs.
10A and 10B, activation of the iris sensor 420 may mean
that the light (e.g., infrared light) for scanning the iris 1050

of the user is output from the light-emitting unit 721 of
the iris sensor 420. Deactivation of the iris sensor 420
may mean a state where the light (e.g., infrared light) for
scanning the iris 1050 of the user is not output from the
light-emitting unit 721 of the iris sensor 420, for example,
a state where the iris sensor 420 is turned off or a state
where the iris sensor 420 is turned on, but the light-emit-
ting unit 721 is turned off.
[0098] In FIGs. 10A and 10B, it is assumed that the iris
sensor 1050 is activated when the distance between the
electronic device 101 and the iris 1050 is greater than or
equal to "a distance A 1010". According to an embodi-
ment, the distance A 1010 may be the first reference
value for determining whether to activate the iris sensor
420. The distance A 1010 may be previously stored in
the memory 130, may be received from the server 106,
or may be designated by the user.
[0099] Referring to FIGs. 10A and 10B, once light (e.g.,
infrared light) is output from the light-emitting unit 711 of
the proximity sensor 410, the light-receiving unit 712 re-
ceives light reflected from the user’s iris 1050 in the light
output from the light-emitting unit 711. The electronic de-
vice 101 determines based on the amount of light input
through the light-receiving unit 712 whether the distance
between the electronic device 101 and the user’s iris
1050 is greater than or equal to the distance A 1010.
[0100] FIG. 10A shows a case where the distance be-
tween the electronic device 101 and the user’s iris 1050
is greater than the distance A 1010, and in FIG. 10A, the
distance between the electronic device 101 and the us-
er’s iris 1050 may be "a distance B 1011" that is greater
than the distance A 1010. When the distance between
the electronic device 101 and the user’s iris 1050 is great-
er than the distance A 1010, the electronic device 101
activates the iris sensor 420. Once the iris sensor 420 is
activated, light (e.g., infrared light) for scanning the user’s
iris 1050 may be output from the light-emitting unit 721,
for example, the IR LED, included in the iris sensor 420,
as shown in FIG. 10A. The light reflected from the user’s
iris1050 may be input to the light-receiving unit 722, for
example, the IR camera, of the iris sensor 420.
[0101] FIG. 10B shows a case where the distance be-
tween the electronic device 101 and the user’s iris 1050
is less than the distance A 1010, and in FIG. 10B, the
distance between the electronic device 101 and the us-
er’s iris 1050 may be "a distance C 1012" that is less than
the distance A 1010. When the distance between the
electronic device 101 and the user’s iris 1050 is less than
the distance A 1010, the electronic device 101 deacti-
vates the iris sensor 420.
[0102] Once the iris sensor 420 is deactivated, the iris
sensor 420 may not output the light, for example, infrared
light, for scanning the user’s iris 1050. According to an
embodiment, once the iris sensor 420 is deactivated as
shown in FIG. 10B, the first processor 120 of the elec-
tronic device 101 may display guide data for activating
the iris sensor 420 through the display 160. For example,
the first processor 120 may display a message ’take a
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terminal further away’ through the display 160 or may
output the message as a voice message.
[0103] FIGs. 11A and 11B are flowcharts of an opera-
tion method of an electronic device according to various
embodiments.
[0104] Referring to FIG. 11A, the first processor 120
starts an iris recognition mode in operation 1102. Accord-
ing to an embodiment, the first processor 120 determines
to execute the iris recognition mode when the electronic
device 101 is released from the sleep mode, the lock
mode is executed, or user authentication is needed.
[0105] In operation 1104, the first processor 120 sends
a request for executing the iris recognition mode to the
second processor 185. In operation 1106, the second
processor 185 requests execution of the iris recognition
mode. According to an embodiment, the second proces-
sor 185 may request execution of the iris recognition
mode by sending a request for maintaining the stand-by
state (or an idle state) to the iris sensor 420.
[0106] In operation 1142, the iris sensor 420 maintains
the stand-by state. The stand-by state may mean a state
where light is not output from the light-emitting unit 721
of the iris sensor 420. According to an embodiment, in
the stand-by state of operation 1142, the light-emitting
unit 721 (e.g., the IR LED) of the iris sensor 420 may be
in an on state and at the same time, in a non-operation
state, and the light-receiving unit (e.g., the IR camera)
may be in an off state. According to another embodiment,
in the stand-by state of operation 1142, both the light-
emitting unit 721 (e.g., the IR LED) and the light-receiving
unit (e.g., the IR camera) of the iris sensor 420 are in the
off state, but the power of the iris sensor 420 may be in
an on state. According to another embodiment, in the
stand-by state of operation 1142, the light-emitting unit
721 (e.g., the IR LED) of the iris sensor 420 may output
light of a minimum value (an initialization mode) and the
light-receiving unit (e.g., the IR camera) may be in an
operation state.
[0107] According to an embodiment, in operation
1104, the second processor 185 sets a time in which the
iris sensor 420 is to maintain the stand-by state (herein-
after, a stand-by time) (for example, 100 ms). During the
stand-by time, the electronic device 101 executes at least
one of operations 1106 through 1126. According to an
embodiment, when a request for activating the iris sensor
420 is not received during the stand-by time, the iris sen-
sor 420 is deactivated, such that both the light-emitting
unit 721 and the light-receiving unit 722 are turned off
and iris recognition may not be executed. When the re-
quest for activating the iris sensor 420 is received within
the stand-by time, the iris sensor 420 is activated such
that both the light-emitting unit (e.g., the IR LED) and the
light-receiving unit (e.g., the IR camera) operate. Accord-
ing to an embodiment, when the iris sensor 420 receives
the activation request within the stand-by time and the
light of the minimum value is output from the light-emitting
unit (e.g., the IR LED), the iris sensor 420 may increase
a signal strength of light output from the light-emitting

unit and operate the light-receiving unit (e.g., the IR cam-
era).
[0108] In operation 1108, the second processor 185
determines a first reference value used for the proximity
sensor 410 to determine whether an object approaches
the electronic device 101, during execution of the iris rec-
ognition mode by the electronic device 101. In operation
1110, the second processor 185 transmits the first refer-
ence value to the proximity sensor 410. The proximity
sensor 410 registers the first reference value therein in
operation 1112, and generates proximity information in
operation 1114. The proximity information generated in
operation 1114 may be a level value indicating the
amount of light input to the light-receiving unit 712 of the
proximity sensor 410.
[0109] In operation 1116, the proximity sensor 410
transmits the proximity information generated in opera-
tion 1114 to the second processor 185. According to an
embodiment, the proximity sensor 410 may transmit in-
formation indicating a current state of the proximity sen-
sor 410 (e.g., on/off and error occurrence of the proximity
sensor 410, etc.), for example, state information, together
with the proximity information, to the second processor
185 in operation 1116.
[0110] In operation 1118, the second processor 185
determines whether proximity determination by the prox-
imity sensor 410 is valid. According to an embodiment,
the second processor 185 may determine whether the
proximity determination by the proximity sensor 410 is
valid by determining whether the proximity sensor 410 is
operable normally based on the proximity information re-
ceived from the proximity sensor 410 or the state infor-
mation indicating the current state of the proximity sensor
410.
[0111] According to another embodiment, in operation
1118, the second processor 185 may determine whether
the proximity sensor 410 is operable normally by deter-
mining whether the proximity information is valid. The
second processor 185 may determine that the proximity
sensor 410 does not operate normally, when determining
that the proximity information generated by the proximity
sensor 410 is not valid (operation 1118: NO).
[0112] For example, when the level value indicating
the amount of the light received in the light-receiving unit
712 of the proximity sensor 410 falls beyond a preset
range, the second processor 185 may determine that the
proximity information is not valid. For example, when the
proximity sensor 410 operates normally, the level value
indicating the amount of light ranges between 50 and 100
on average. When the level value ranges between 1 and
30 or is greater than or equal to 200, the second proces-
sor 185 determines that the proximity information is not
valid and that the proximity sensor 410 is in an abnormal
state. On the other hand, when the level value is equal
to 75, the second processor 185 may determine that the
proximity information is valid and that the proximity sen-
sor 410 is a normal operation state.
[0113] Referring to FIGs. 11A and 11B, when the prox-
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imity determination by the proximity sensor 410 is not
valid as a result of determination in operation 1118 (1118:
NO), the second processor 185 goes to operation 1134
to notify the first processor 120 of occurrence of an event
for terminating the iris recognition mode (hereinafter, an
iris recognition mode termination event). When the prox-
imity sensor 410 is not operable normally, the proximity
sensor 410 may not be able to determine whether the
object is in proximity, such that for safety of the user’s
eye, the first processor 120 controls the electronic device
101 not to perform iris recognition using the iris sensor
420. In other words, when the proximity sensor 410 is
not operable normally, this case may be included in the
iris recognition mode termination event.
[0114] The first processor 120 having received the iris
recognition mode termination event notification in oper-
ation 1134 transmits a request for terminating the iris
recognition mode to the second processor 185 in oper-
ation 1136. The second processor 185 transmits the re-
quest for terminating the iris recognition mode to the iris
sensor 420 in operation 1138. In operation 1146, the iris
sensor 420 is deactivated. Deactivation of the iris sensor
420 in operation 1146 may mean that the iris sensor 420
maintains the stand-by state or the iris sensor 420 is
turned off.
[0115] When the proximity determination by the prox-
imity sensor 410 is valid as a result of determination in
operation 1118 (1118: YES), the second processor 185
notifies the first processor 120 that activation of the iris
sensor 420 is possible, in operation 1120. In operation
1124, the first processor 120 transmits the request for
activating the iris sensor 420 to the second processor
185. In operation 1126, the second processor 185 trans-
mits the activation request to the iris sensor 420.
[0116] The iris sensor 420 having received the activa-
tion request from the second processor 185 performs
infrared scanning with respect to the iris of the user of
the electronic device 101 by using the IR LED of the light-
emitting unit 721 and the IR camera of the light-receiving
unit 722, and detects the user’s iris from the scan image,
thereby performing iris recognition. The iris sensor 420
may perform iris recognition by performing operations
1144-1, 1144-2, ..., operation 1144-M every preset time
(e.g., 30 ms).
[0117] Referring to FIGs. 11A and 11B, when the prox-
imity determination by the proximity sensor 410 is valid
as a result of determination in operation 1118 (1118:
YES), the proximity sensor 410 generates proximity in-
formation by performing operation 1128-1, operation
1128-2, ..., operation 1128-N every preset time (e.g., 10
ms), and transmits the proximity information generated
in each of operations 1128-1 through 1128-N to the sec-
ond processor 185 by performing operations 1130-1, op-
eration 1130-2, ..., operation 1130-N respectively, after
operations 1128-1 through 1128-N.
[0118] Referring to FIGs. 11A and 11B, in operations
1128-1 through 1128-N, the proximity sensor 410 gen-
erates the proximity information as information indicating

whether a distance between an object approaching the
electronic device 101 or the user and the electronic de-
vice 101 is greater than the first reference value, by using
the first reference value determined in operation 1108.
According to an embodiment, the proximity information
generated in operations 1128-1 through 1128-N may not
be a level value indicating the amount of light received
through the light-receiving unit 712 of the proximity sen-
sor 410, unlike the proximity information generated in
operation 1114. For example, the proximity sensor 410
may transmit 1 as proximity information to the second
processor 185 when the distance between the object ap-
proaching the electronic device 101 or the user and the
electronic device 101 is greater than the first reference
value, and may transmit 0 as proximity information to the
second processor 185 when the distance is less than or
equal to the first reference value.
[0119] In operation 1132, the second processor 185
determines whether an iris recognition mode termination
event occurs based on the proximity information received
from the proximity sensor 410. According to an embod-
iment, the second processor 185 receives proximity in-
formation from the proximity sensor 410, N times during
preset reference time (e.g., 300 ms) and determines
whether the iris recognition mode termination event oc-
curs based on the received proximity information. In this
case, the iris recognition mode termination event may
include a case where the distance between the electronic
device 101 and the object is less than or equal to the first
reference value. For example, the iris recognition mode
termination event may include a case where the latest
proximity information indicates that the distance between
the electronic device 101 and the object is less than or
equal to the first reference value or a case where the
distance between the electronic device 101 and the ob-
ject is less than or equal to the first reference value N/2
times during the reference time (e.g., 300 ms).
[0120] When the iris recognition mode termination
event does not occur as a result of determination of op-
eration 1132 (1132: NO), the proximity sensor 410 per-
forms operations 1128-1 through 1128-N of generating
proximity information and operations 1130-1 through
1130-N of transmitting the proximity information. The iris
sensor 420 may also perform operations 1144-1 through
operation 1144-M of recognizing an iris.
[0121] When the iris recognition mode termination
event occurs as the result of determination of operation
1132 (1132: YES), the second processor 185 notifies the
first processor 120 of occurrence of the iris recognition
mode termination event in operation 1134. In operation
1136, the first processor 120 transmits the request for
terminating the iris recognition mode to the second proc-
essor 185. The second processor 185 transmits the re-
quest for terminating the iris recognition mode to the iris
sensor 420 in operation 1138. In operation 1146, the iris
sensor 420 is deactivated. Deactivation of the iris sensor
420 in operation 1146 may mean that the iris sensor 420
maintains the stand-by state or the iris sensor 420 is
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turned off.
[0122] According to an embodiment, when the iris sen-
sor 420 is deactivated in operation 1146, the iris sensor
420 maintains the stand-by state. In this case, the power
of the iris sensor 420 is in the on state, but the light-
emitting unit (e.g., the IR LED) is in an off state and the
light-receiving unit (e.g., the IR camera) is in a non-op-
eration state. In the stand-by state, the power of the iris
sensor 420 is in the on state, but both the light-emitting
unit (e.g., the IR LED) and the light-receiving unit (e.g.,
the IR camera) are in the off state. In the stand-by state,
the power of the iris sensor 420 is in the on state, but the
light-emitting unit (e.g., the IR LED) outputs light of a
minimum value and the light-receiving unit (e.g., the IR
camera) is in the operation state.
[0123] FIG. 12 is a flowchart illustrating an operation
method of an electronic device according to various em-
bodiments.
[0124] Referring to FIG. 12, the first processor 120
starts the iris recognition mode for iris recognition in op-
eration 1202. In operation 1204, the first processor 120
sends a request for executing the iris recognition mode
to the second processor 185. The second processor 185
having received the request for executing the iris recog-
nition mode transmits the request for executing the iris
recognition mode to the proximity sensor 410 in operation
1206, and transmits the first reference value to be used
in the iris recognition mode to the proximity sensor 410
in operation 1208. The proximity sensor 410 registers
the reference value therein in operation 1210, and gen-
erates the proximity information in operation 1212. In op-
eration 1214, the proximity sensor 410 transmits the
proximity information to the second processor 185.
[0125] According to an embodiment, the proximity sen-
sor 410 generates a level value (e.g., 0 - 200) into which
the amount of light received by the light-receiving unit
712 is converted, as the proximity information in opera-
tion 1212, and transmits the proximity information to the
second processor 185 in operation 1214. According to
an embodiment, the proximity sensor 410 may transmit
information indicating a current state of the proximity sen-
sor 410 (e.g., on/off and error occurrence of the proximity
sensor 410, etc.), for example, state information, together
with the proximity information, to the second processor
185 in operation 1214.
[0126] In operation 1216, the second processor 185
determines whether proximity determination by the prox-
imity sensor 410 is valid. According to an embodiment,
the second processor 185 may determine whether the
proximity determination by the proximity sensor 410 is
valid by determining whether the proximity sensor 410 is
operable normally based on the proximity information re-
ceived from the proximity sensor 410 or the state infor-
mation indicating the current state of the proximity sensor
410.
[0127] When the proximity determination by the prox-
imity sensor 410 is valid as a result of determination in
operation 1216 (1216: YES), the second processor 185

activates the iris sensor 420 in operation 1220. According
to an embodiment, in operation 1220, the second proc-
essor 185 executes operation 1126 of FIG. 11, and the
iris sensor 420 performs at least one of operations 1144-1
through 1144-M.
[0128] When the proximity determination by the prox-
imity sensor 410 is not valid as a result of determination
in operation 1216 (1216: NO), the second processor 185
determines in operation 1218 that the proximity sensor
410 is in an abnormal state (e.g., an error state). A case
where the proximity sensor 410 is abnormal may be one
of iris recognition mode termination events. In operation
1222, the first processor 185 notifies the first processor
120 of occurrence of the iris recognition mode termination
event. In operation 1222, the second processor 185 no-
tifies the first processor 120 of the error state of the prox-
imity sensor 410. The first processor 120 having received
a report of the error state of the proximity sensor 410 in
operation 1222 transmits the request for terminating the
iris recognition mode to the second processor 185 in op-
eration 1224. In operation 1226, the second processor
185 sends a request for switching to the stand-by state
to the proximity sensor 410. In operation 1228, the prox-
imity sensor 410 switches to the stand-by state. Accord-
ing to an embodiment, the second processor 120 re-
quests turning-off of the proximity sensor 410 to control
the proximity sensor 410 to be turned off in operation
1226. In FIG. 12, since it is determined that the proximity
sensor 410 is in the abnormal state, the iris sensor 420
may maintain the stand-by state or may be turned off.
[0129] As such, when the proximity sensor 410 capa-
ble of measuring the distance between the electronic de-
vice 101 and the object is in the abnormal state, the elec-
tronic device 101 may not drive the light-emitting unit
(e.g., the IR LED) of the iris sensor 420 or may not drive
the iris sensor 420. When an error occurs in the proximity
sensor 410, the proximity sensor 410 may not be able to
correctly measure a distance between the electronic de-
vice 101 and the object. Once the proximity sensor 410
measures the distance between the electronic device
101 and the object wrong, the light-emitting unit (e.g., the
IR LED) of the iris sensor 420 outputs light for scanning
the iris even though the measured distance is inappro-
priate for activating the iris sensor 420 (for example, 20
cm or less), resulting in damage to the user’s eye. How-
ever, when the electronic device 101 operates as de-
scribed in the embodiment of FIG. 12, it is possible to
prevent the user’s eye from being damaged by the error
of the proximity sensor 410.
[0130] According to an embodiment, when any prox-
imity information is not delivered from the proximity sen-
sor 410 to the second processor 185 during preset time
(e.g., 400 ms) or more after operation 1208, the second
processor 185 determines, as in operation 1218, that the
proximity sensor 410 is in the abnormal state or is turned
off. Thereafter, the electronic device 101 performs oper-
ation 1222 or 1224.
[0131] FIGs. 13A and 13B are flowcharts of an opera-
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tion method of an electronic device according to various
embodiments. In an embodiment of FIGs. 13A and 13B,
the second processor 185 may be implemented in a form
included in the first processor 120.
[0132] Referring to FIG. 13A, the first processor 120
starts the iris recognition mode in operation 1302. Ac-
cording to an embodiment, the first processor 120 deter-
mines to execute the iris recognition mode when the elec-
tronic device 101 is released from the sleep mode, the
lock mode is executed, or user authentication is needed.
[0133] In operation 1304, the second processor 120
sends the request for executing the iris recognition mode
to the iris sensor 420. The iris sensor 420 having received
the request maintains the stand-by state in operation
1332.
[0134] In operation 1306, the first processor 120 trans-
mits the first reference value for determining proximity in
the iris recognition mode to the proximity sensor 410. In
operation 1308, the proximity sensor 410 registers the
first reference value received from the first processor 120
therein. In operation 1310, the proximity sensor 410 gen-
erates the proximity information. In operation 1312, the
proximity sensor 410 transmits the generated proximity
information to the first processor 120. According to an
embodiment, the proximity sensor 410 may transmit the
information indicating the current state of the proximity
sensor 410 (e.g., on/off and error occurrence of the prox-
imity sensor 410, etc.), for example, state information,
together with the proximity information, to the second
processor 185 in operation 1312.
[0135] In operation 1314, the first processor 120 de-
termines whether proximity determination by the proxim-
ity sensor 410 is valid. Like the second processor 185 in
FIGs. 11A and 11B, the first processor 120 may deter-
mine whether the proximity sensor 410 is operable nor-
mally by determining whether the proximity information
is valid. According to an embodiment, the second proc-
essor 185 may determine whether the proximity deter-
mination by the proximity sensor 410 is valid by deter-
mining whether the proximity sensor 410 is operable nor-
mally based on the proximity information received from
the proximity sensor 410 or the state information indicat-
ing the current state of the proximity sensor 410.
[0136] Referring to FIGs. 13A and 13B, when the prox-
imity determination by the proximity sensor 410 is not
valid as a result of determination in operation 1314 (1314:
NO), the first processor 120 goes to operation 1324 to
send the request for terminating the iris recognition mode
to the iris sensor 420 in operation 1324. In operation
1336, the iris sensor 420 is deactivated.
[0137] Referring to FIGs. 13A and 13B, when the prox-
imity determination by the proximity sensor 410 is valid
as a result of determination in operation 1314 (1314:
YES), the first processor 120 goes to operation 1316 to
send the iris recognition request to the iris sensor 420 in
operation 1316. The iris sensor 420 performs infrared
scanning with respect to the iris of the user of the elec-
tronic device 101 by using the IR LED of the light-emitting

unit 721 and the IR camera of the light-receiving unit 722,
and detects the user’s iris from the scan image, thereby
performing iris recognition. The iris sensor 420 may per-
form iris recognition by performing operations 1334-1,
1334-2, ..., operation 1334-M every preset time (e.g., 30
ms).
[0138] Referring to FIGs. 13A and 13B, when the prox-
imity determination by the proximity sensor 410 is valid
as a result of determination in operation 1314 (1314:
YES), the proximity sensor 410 generates proximity in-
formation by performing operation 1318-1, operation
1318-2, ..., operation 1318-N every preset time (e.g., 10
ms), and transmits the proximity information generated
in each of operations 1318-1 through 1318-N to the sec-
ond processor 185 by performing operations 1320-1, op-
eration 1320-2, ..., operation 1320-N respectively, after
operations 1318-1 through 1318-N.
[0139] In operation 1322, the first processor 120 de-
termines whether the iris recognition mode termination
event occurs based on the proximity information. Accord-
ing to an embodiment, the first processor 120 receives
proximity information from the proximity sensor 410, N
times during preset reference time (e.g., 300 ms) and
determines whether the iris recognition mode termination
event occurs based on the received proximity informa-
tion. In this case, the iris recognition mode termination
event may include a case where the distance between
the electronic device 101 and the object is less than or
equal to the first reference value. For example, the iris
recognition mode termination event may include a case
where the latest proximity information indicates that the
distance between the electronic device 101 and the ob-
ject is less than or equal to the first reference value or a
case where the distance between the electronic device
101 and the object is less than or equal to the first refer-
ence value N/2 times during the reference time (e.g., 300
ms).
[0140] When the iris recognition mode termination
event does not occur as a result of determination of op-
eration 1322 (1322: NO), the proximity sensor 410 per-
forms at least one of operations 1318-1 through 1318-N
of generating proximity information and at least one of
operations 1320-1 through 1320-N of transmitting the
proximity information. The iris sensor 420 may also per-
form at least one of operations 1334-1 through operation
1334-M of recognizing an iris.
[0141] When the iris recognition mode termination
event occurs as the result of determination of operation
1322 (1322: YES), the first processor 120 transmits the
iris recognition mode termination request to the iris sen-
sor 420 in operation 1324. The iris sensor 420 having
received the iris recognition mode termination request is
deactivated in operation 1336. Deactivation of the iris
sensor 420 in operation 1336 may mean that the iris sen-
sor 420 maintains the stand-by state or the iris sensor
420 is turned off.
[0142] According to an embodiment, after operation
1324, the first processor 120 determines the second ref-
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erence value (e.g., 3 cm) for determining proximity of the
object, and transmits the second reference value to the
proximity sensor 410 in operation 1326. The proximity
sensor 410 registers the second reference value therein
in operation 1328, and determines proximity of the object
by using the second reference value in operation 1330.
[0143] According to another embodiment, the proxim-
ity information generated by the proximity sensor 410
during execution of iris recognition by the iris sensor 420
may indicate that the distance between the electronic
device 101 and the object is less than or equal to the first
reference value. In this case, the first processor 120 may
control the electronic device 101 to output guide data for
activating the iris sensor 420 for an iris recognition oper-
ation of the iris sensor 420. The guide data may be a
message displayed through the display 160 or voice data
output through the speaker 282.
[0144] FIG. 14 illustrates an example of a proximity
sensor included in an electronic device according to var-
ious embodiments.
[0145] Referring to FIG. 14A, the proximity sensor 410
of the electronic device 101 may be installed under the
transparent housing 740 and may include the light-emit-
ting unit 711 and the light-receiving unit 712. The prox-
imity sensor 410 illustrated in FIG. 14 may have a struc-
ture similar to and may perform an operation similar to
the proximity sensor 410 illustrated in FIG. 7. In FIG. 14,
the light-receiving unit 712 of the proximity sensor 410
and an illumination sensor 1415 are included in a sensor
package 1410. As in FIG. 14, the light-receiving unit 710
of the proximity sensor 410 and the illumination sensor
1415 are arranged in adjacent to each other, thereby
efficiently recognizing the amount or reflection direction
of light reflected from an object 1430.
[0146] Referring to FIG. 14B, the light-receiving unit
712 of the proximity sensor 410 may include first through
fourth channels 1411, 1412, 1413, and 1414 through
which the light reflected from the object 1430 is received.
[0147] As shown in FIG. 14A, when the object 1430 is
located laterally with respect to the proximity sensor 410
of the electronic device 101, the amount of light input to
the four channels 1411 through 1414 of the light-receiv-
ing unit 712 may differ from channel to channel. Referring
to FIG. 14A, the light reflected from the object 1430 is
input inclinedly toward a right side of the light-receiving
unit 712. Referring to FIG. 14B, the light input to the light-
receiving unit 712 is input intensively to the fourth channel
1414 among the four channels 1411 through 1414 of the
light-receiving unit 712.
[0148] According to an embodiment, the illumination
sensor 1415 may include multiple red channels, multiple
green channels, multiple blue channels, and multiple
clear channels. The illumination sensor 1415 determines
an incident angle of light incident to the light-receiving
unit 712 by using channels inside the illumination sensor
1415. For example, the amount of light input to each of
the red channel, the green channel, the blue channel,
and the clear channel may differ according to a position

of the channel. The first processor 120 or the second
processor 185 predicts an incident angle of light input to
the light-receiving unit 712 of the proximity sensor 410
based on a position of a channel having a high amount
of light among the red channel, the green channel, the
blue channel, and the clear channel. When the incident
angle of the light input to the light-receiving unit 712 of
the proximity sensor 410 is greater than a preset refer-
ence value, the proximity information about the object
1430 may be ignored by the first processor 120 or the
second processor 185.
[0149] FIG. 15 illustrates a light-receiving range of a
proximity sensor included in an electronic device accord-
ing to various embodiments.
[0150] Referring to FIG. 15, when the electronic device
101 determines activation of the iris sensor 420 for iris
recognition, the viewing angle of the light-receiving unit
712 included in the proximity sensor 410 may be a first
viewing angle 1521. In this case, the proximity sensor
410 determines proximity of the object by using the first
reference value (e.g., 20 cm). The proximity sensor 410
generates proximity information about the object ap-
proaching the electronic device 101 in a range of the first
viewing angle 1521 in the iris recognition mode. When
the electronic device 101 determines to deactivate the
iris sensor 420, the proximity sensor 410 determines
proximity of the object by using the second reference
value (e.g., 3 cm). When the proximity sensor 410 deter-
mines proximity of the object by using the second refer-
ence value, the viewing angle of the light-receiving unit
712 included in the proximity sensor 410 may be a second
viewing angle 1522.
[0151] As shown in FIG. 15, corresponding to a case
where activation of the iris sensor 420 is determined and
a case where deactivation of the iris sensor 420 is deter-
mined, different viewing angles are applied to the prox-
imity sensor 410, and the proximity sensor 410 operates
correspondingly. According to an embodiment, when ac-
tivation of the iris sensor 420 is determined, the proximity
sensor 410 generates proximity information about an ob-
ject sensed in a range of a first viewing angle 1521 in a
first region 1511 and delivers the proximity information
to the first processor 120 or the second processor 185.
When deactivation of the iris sensor 410 is determined,
the proximity sensor 410 generates proximity information
about an object sensed in a range of a second viewing
angle 1522 in a second region 1512 and delivers the
proximity information to the first processor 120 or the
second processor 185.
[0152] FIG. 16A is a flowchart illustrating an operation
method of an electronic device according to various em-
bodiments.
[0153] Referring to FIG. 16A, when the iris recognition
mode is executed, for example, an event for activating
the iris sensor 420 occurs in operation 1602, the elec-
tronic device 101 detects a user’s face by using the cam-
era module 291 in operation 1604. According to an em-
bodiment, the electronic device 101 captures an image
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of the user through a front camera (not shown) or a rear
camera (not shown) included in the electronic device 101
and detects a user’s face image from the captured image.
[0154] The electronic device 101 obtains a skin color
from the detected user’s face image in operation 1606.
In operation 1608, the electronic device 101 determines
the first reference value for determining whether the ob-
ject is in proximity based on the obtained skin color.
[0155] In operation 1610, the first processor 120 of the
electronic device 101 determines whether the object
sensed by the proximity sensor 410 is in proximity to the
electronic device 101 by using the first reference value
determined in operation 1608. According to an embodi-
ment, in operation 1610, the proximity sensor 410 may
compare the first reference value with the proximity in-
formation generated by the proximity sensor 410 to de-
termine proximity of the object. According to an embod-
iment, the first reference value determined in operation
1608 is stored in the memory 130, and thereafter, upon
occurrence of the event for activating the iris sensor 420,
the first reference value may be used to determine wheth-
er the object is in proximity using the proximity sensor
410. That is, when the first reference value is previously
stored in the memory 130, operations 1604 through 1608
may be omitted.
[0156] FIG. 16B illustrates an example of a skin color
available in the operation method of FIG. 16A. Referring
to FIGs. 16A and 16B, the skin color obtained in operation
1606 may be, for example, one of colors shown in a table
1620 of FIG. 16B. The electronic device 101 may deter-
mine a threshold value related to the most similar color
among the colors shown in the table 1620 of FIG. 16B
as the first reference value for determining whether the
object is in proximity. For example, assuming that the
skin color obtained in operation 1606 corresponds to S
1621, the first processor 120 or the second processor
185 of the electronic device 101 may select 220 of Lv5
as the first reference value for determining whether the
object is in proximity.
[0157] FIG. 17 is a flowchart illustrating an operation
method of an electronic device according to various em-
bodiments.
[0158] Referring to FIG. 17, in operation 1702, the first
processor 120 of the electronic device 101 starts the iris
recognition mode. According to an embodiment, once
the event for activating the iris sensor 420 occurs, the
first processor 120 may determine to execute the iris rec-
ognition mode.
[0159] In operation 1704, the first processor 120 trans-
mits a request for operating the camera module 430 to
the camera module 430. In operation 1706, the first proc-
essor 120 sends the request for activating the proximity
sensor 410 to the second processor 185.
[0160] Once the execution request is sent from the first
processor 120 in operation 1704, the camera module 430
may operate in response to the request in operation 1708.
The camera module 430 in operation 1708 is turned on
and receives an image from the outside through a lens

included in the camera module 430. In operation 1710,
the camera module 430 detects a user’s face from the
captured image. Once the user’s face is detected, the
camera module 430 detects a skin color of the user, e.g.,
a face color of the user in operation 1712.
[0161] In operation 1714, the camera module 430
transmits the skin color detected by the camera module
430 or information about the skin color to the second
processor 185. In operation 1716, the second processor
185 determines the first reference value (e.g., 22 cm) for
determining whether the object is in proximity in the iris
recognition mode based on the skin color or the informa-
tion about the skin color delivered from the camera mod-
ule 430. Once the first reference value is determined in
this way, the second processor 185 transmits the first
reference value to the proximity sensor 410 in operation
1718. The proximity sensor 410 registers the first refer-
ence value therein in operation 1720. The proximity sen-
sor 410 determines whether the object is in proximity, by
using the registered first reference value in operation
1722. An operation after operation 1722 may be the same
as or similar to at least one of operations 1114 through
1146 of FIG. 11.
[0162] According to an embodiment, the first reference
value used in the iris recognition mode may be stored in
advance in the memory 130 of the electronic device 101,
and the first reference value may be input by the user.
After the first reference value is set, even when the first
processor 120 performs the iris recognition mode, at least
one of operations 1704 through 1720 may be omitted.
[0163] When the electronic device 101 executes the
iris recognition mode in this way (e.g., to perform iris au-
thentication), the electronic device 101 may operate the
camera module 430 as in operation 1708. According to
an embodiment, the camera module 430 may include an
RGB camera, and the first processor 120 or the second
processor 185 of the electronic device 101 may obtain
the user’s skin color by using an image input to the cam-
era module 430. In this case, the first processor 120 or
the second processor 185 may obtain the user’s skin
color by using an eye sensing technique.
[0164] According to another embodiment, the camera
module 430 may include an RGB camera, and the first
processor 120 or the second processor 185 of the elec-
tronic device 101 may obtain the user’s skin color by us-
ing an image captured using the camera module 430.
Once the skin color is obtained, the light-emitting unit
(e.g., the IR LED) and the light-receiving unit (e.g., the
IR camera) of the iris sensor 420 may be driven. Accord-
ing to an embodiment, the photographing and the skin
color obtaining may be performed as background oper-
ations of the electronic device 101. The background op-
eration may mean an operation, an execution screen
thereof is not displayed on the display 160, and during
the photographing and the skin color obtaining using the
camera module 430, the electronic device 101 displays
a user interface (e.g., a UI, a UX, a switch VI) through
the display 160.
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[0165] According to an embodiment, in operation
1720, the electronic device 101 may obtain the user’s
skin color by using the camera module 430 while regis-
tering the first reference value in the proximity sensor
410. The electronic device 101 may register the first ref-
erence value and obtain the skin color at the same time
as background operations. According to another embod-
iment, the electronic device 101 may obtain the user’s
skin color using the camera module 430 (e.g., the RGB
camera) as a background operation, and then operates
the iris sensor 420.
[0166] According to an embodiment, for example, in a
smart stay operation, the electronic device 101 may ob-
tain an average of skin colors of images that may be
obtained using the camera module 430 or determine a
first reference value by using the latest skin color among
the skin colors obtained using the camera module 430.
[0167] According to an embodiment, the electronic de-
vice 101 may determine a user’s skin color using a spec-
trometer. The electronic device 101 may be implemented
in a form including the spectrometer. The spectrometer
may obtain the skin color using a melanin pigment of the
skin of the user, and the first processor 120 or the second
processor 185 determines the first reference value based
on the skin color obtained using the spectrometer.
[0168] According to an embodiment, the electronic de-
vice 101 may determine the first reference value to be
used by the proximity sensor 410 in the iris recognition
mode by using the user’s skin color stored in advance in
the electronic device 101, for example, the skin color ob-
tained from user profile information or information about
the skin color.
[0169] According to an embodiment, the electronic de-
vice 101 may obtain the user’s skin color using a heart
rate sensor. When the user wears a wearable device
(e.g., the electronic device 102) connected with the elec-
tronic device 101, the wearable device may output a sig-
nal having a specific signal strength to the user and com-
pare a user-reflected signal of the signal with a previously
stored reference value to measure the user’s skin color.
For example, an LED of a PPG sensor is controlled to
emit light to the maximum intensity, the amount of light
reflected from the user’s skin and then received through
the light-receiving unit is measured, and a ratio of the
amount of the light received through the light-receiving
unit with respect to a maximum amount of light that may
be received is obtained, such that the obtained ratio may
be used as skin color information. The received light
amount ratio may be compared with a received light
amount ratio corresponding to the previously stored first
reference value, and a skin color corresponding to a sim-
ilar received light amount ratio may be determined as the
skin color used for determination of the first reference
value.
[0170] According to an embodiment, the electronic de-
vice 101 may determine a user’s input, for example, us-
er’s skin color information or race information registered
in a health application, or statistical skin colors based on

countries or regions, as a skin color used to determine
the first reference value used in the iris recognition mode.
[0171] An electronic device according to various em-
bodiments of the present disclosure may include a prox-
imity sensor configured to generate proximity information
about an object approaching the electronic device, an
iris sensor configured to detect an iris, and a first proc-
essor configured to control the electronic device, in which
the first processor is further configured to determine a
distance between the electronic device and the object
based on the proximity information generated by the
proximity sensor, and to detect the iris by using the iris
sensor when the distance between the electronic device
and the object is greater than a first reference value, and
deactivate the iris sensor when the distance between the
electronic device and the object is less than or equal to
the first reference value.
[0172] According to an embodiment, the electronic de-
vice may further include a second processor configured
to control the proximity sensor or the iris sensor, in which
the proximity information indicates whether an amount
of light input through a light-receiving unit of the proximity
sensor is less than a preset second reference value, and
the second processor is further configured to determine
that the distance between the electronic device and the
object is greater than the first reference value when the
amount of the light is less than the second reference val-
ue based on the proximity information.
[0173] According to an embodiment, the second proc-
essor may be further configured to determine that the
distance between the electronic device and the object is
less than or equal to the first reference value when the
amount of the light is greater than or equal to the second
reference value based on the proximity information.
[0174] According to an embodiment, the second proc-
essor may be further configured to deactivate the iris sen-
sor when the proximity information is not valid or when
the proximity information is not delivered from the prox-
imity sensor during a preset time or more.
[0175] According to an embodiment, the first processor
may be further configured to maintain the iris sensor in
a stand-by state upon occurrence of an event for activat-
ing the iris sensor and to drive the iris sensor to detect
the iris when the proximity information generated by the
proximity sensor is valid.
[0176] According to an embodiment, the electronic de-
vice may further include a camera configured to obtain
a skin color of a user, in which the second processor is
further configured to determine the first reference value
based on the skin color.
[0177] According to an embodiment, the proximity sen-
sor may sense an object approaching the electronic de-
vice within a first viewing angle, and the second proces-
sor may be further configured to drive the proximity sen-
sor at a second viewing angle that is less than the first
viewing angle when the distance between the electronic
device and the object is equal to a first distance.
[0178] According to an embodiment, a light-receiving
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unit of the proximity sensor may further include an illu-
mination sensor configured to measure the amount of
the light input to the light-receiving unit, the illumination
sensor may include four channels configured to receive
the light input to the light-receiving unit, and the second
processor may be further configured to determine wheth-
er the object is within the second viewing angle by using
an amount of light input through each of the four chan-
nels.
[0179] According to an embodiment, the first processor
may be configured to output guide data such that the
distance between the electronic device and the object is
greater than the first reference value when the distance
between the electronic device and the object is less than
or equal to the first reference value.
[0180] An operation method of an electronic device ac-
cording to various embodiments of the present disclosure
may include generating proximity information about an
object approaching the electronic device by using a prox-
imity sensor, determining a distance between the elec-
tronic device and the object based on the proximity in-
formation generated by the proximity sensor, and detect-
ing the iris by using an iris sensor when the distance
between the electronic device and the object is greater
than a first reference value, and deactivating the iris sen-
sor when the distance between the electronic device and
the object is less than or equal to the first reference value.
[0181] According to an embodiment, the proximity in-
formation may indicate whether an amount of light input
through a light-receiving unit of the proximity sensor is
less than a preset second reference value, and the op-
eration method may further include determining that the
distance between the electronic device and the object is
greater than the first reference value when the amount
of the light is less than the second reference value based
on the proximity information and determining that the dis-
tance between the electronic device and the object is
less than or equal to the first reference value when the
amount of the light is greater than or equal to the second
reference value based on the proximity information.
[0182] According to an embodiment, the operation
method may further include determining that the distance
between the electronic device and the object is less than
or equal to the first reference value when the amount of
the light is greater than or equal to the second reference
value based on the proximity information.
[0183] According to an embodiment, the operation
method may further include deactivating the iris sensor
when the proximity information is not valid or when the
proximity information is not delivered from the proximity
sensor during a preset time or more.
[0184] According to an embodiment, the deactivating
of the iris sensor may include maintaining the iris sensor
in a stand-by state, and the maintaining of the iris sensor
in the stand-by state may include controlling a light-emit-
ting unit of the iris sensor not to output a signal for de-
tecting the iris or turning off the light-emitting unit and the
light-receiving unit of the iris sensor.

[0185] According to an embodiment, the operation
method may further include photographing a skin color
of a user by using a camera and determining the first
reference value based on the skin color.
[0186] According to an embodiment, the proximity sen-
sor may sense an object approaching the electronic de-
vice within a first viewing angle, and may be driven at a
second viewing angle that is less than the first viewing
angle when the distance between the electronic device
and the object is equal to a first distance.
[0187] According to an embodiment, a light-receiving
unit of the proximity sensor may further include an illu-
mination sensor configured to measure the amount of
the light input to the light-receiving unit, the illumination
sensor may include four channels configured to receive
the light input to the light-receiving unit, and the deter-
mining of the distance between the electronic device and
the object based on the proximity information generated
by the proximity sensor may include determining whether
the object is within the second viewing angle by using an
amount of light input through each of the four channels.
[0188] According to an embodiment, the operation
method may further include outputting guide data such
that the distance between the electronic device and the
object is greater than the first reference value when the
distance between the electronic device and the object is
less than or equal to the first reference value.
[0189] According to various embodiments, a storage
medium having stored therein instructions for, when ex-
ecuted by at least one processor, causing the at least
one processor to perform at least one operation including
generating proximity information about an object ap-
proaching the electronic device by using a proximity sen-
sor, determining a distance between the electronic de-
vice and the object based on the proximity information
generated by the proximity sensor, and detecting the iris
by using an iris sensor when the distance between the
electronic device and the object is greater than a first
reference value, and deactivating the iris sensor when
the distance between the electronic device and the object
is less than or equal to the first reference value.
[0190] According to various embodiments, a portable
electronic device includes a housing, a touch screen dis-
play exposed through a surface of the housing, a prox-
imity sensor arranged in adjacent to the display on the
surface of the housing, an iris recognition sensor ar-
ranged in adjacent to the proximity sensor on the surface
of the housing, a cellular wireless communication circuit
arranged inside the housing, a processor electrically con-
nected with the display, the proximity sensor, the iris rec-
ognition sensor, and the communication circuit, and a
memory storing at least one application program for per-
forming authentication by using the iris recognition sen-
sor, in which the memory stores instructions for, when
executed, causing the proximity sensor to determine
whether an external object is in proximity based on a first
distance to the proximity sensor when the processor per-
forms authentication by using the iris recognition sensor
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during an operation of the application program, and caus-
ing the proximity sensor to determine whether the exter-
nal object is in proximity based on the first distance from
the proximity sensor when the processor performs phone
communication by using the wireless communication cir-
cuit, and the first distance is greater than the second dis-
tance.
[0191] As used herein, the term module may include
a unit implemented in hardware, software, or firmware,
and may interchangeably be used with other terms, for
example, logic, logic block, part, or circuitry. The module
may be a single integral component, or a minimum unit
or part thereof, adapted to perform one or more functions.
The module may be implemented mechanically or elec-
tronically, and may include an application-specific inte-
grated circuit (ASIC) chip, field-programmable gate ar-
rays (FPGAs), and a programmable-logic device per-
forming certain operations already known or to be devel-
oped. At least a part of an apparatus (e.g., modules or
functions thereof) or a method (e.g., operations) accord-
ing to various embodiments may be implemented with
an instruction stored in a computer-readable storage me-
dium (e.g., the memory 130) in the form of a programming
module. When the instructions are executed by a proc-
essor (for example, the processor 120), the processor
may perform functions corresponding to the instructions.
The computer-readable recording medium includes hard
disk, floppy disk, or magnetic media (e.g., a magnetic
tape, optical media (e.g., compact disc read only memory
(CD-ROM) or digital versatile disc (DVD), magneto-opti-
cal media (e.g., floptical disk), an embedded memory,
and so forth. The instructions may include a code gen-
erated by a compiler or a code executable by an inter-
preter. Modules or programming modules according to
various embodiments of the present disclosure may in-
clude one or more of the foregoing elements, have some
of the foregoing elements omitted, or further include ad-
ditional other elements. Operations performed by the
module, the program, or another component according
to various embodiments may be carried out sequentially,
in parallel, repeatedly, or heuristically, or one or more of
the operations may be executed in a different order or
omitted, or one or more other operations may be added.

Claims

1. An electronic device comprising:

a proximity sensor configured to generate prox-
imity information about an object approaching
the electronic device;
an iris sensor configured to detect an iris; and
a first processor configured to control the elec-
tronic device,
wherein the first processor is further configured
to:

determine a distance between the electron-
ic device and the object based on the prox-
imity information generated by the proximity
sensor, and
if the distance between the electronic de-
vice and the object is greater than a first
reference value, detect the iris by using the
iris sensor, and if the distance between the
electronic device and the object is less than
or equal to the first reference value, deacti-
vate the iris sensor.

2. The electronic device of claim 1, further comprising
a second processor configured to control the prox-
imity sensor or the iris sensor,
wherein the proximity information indicates whether
an amount of light inputted through a light-receiving
unit of the proximity sensor is less than a predeter-
mined second reference value, and
the second processor is further configured to deter-
mine that the distance between the electronic device
and the object is greater than the first reference value
if the amount of the light is less than the second ref-
erence value based on the proximity information.

3. The electronic device of claim 2, wherein the second
processor is further configured to determine that the
distance between the electronic device and the ob-
ject is less than or equal to the first reference value
if the amount of the light is greater than or equal to
the second reference value based on the proximity
information.

4. The electronic device of claim 2, wherein the second
processor is further configured to deactivate the iris
sensor if the proximity information is not valid or if
the proximity information is not delivered from the
proximity sensor during a predetermined time or
more.

5. The electronic device of claim 1, wherein the first
processor is further configured to:

if an event for activating the iris sensor occurs,
maintain the iris sensor in a stand-by state, and
if the proximity information generated by the
proximity sensor is valid, drive the iris sensor to
detect the iris.

6. The electronic device of claim 2, further comprising
a camera configured to obtain a skin color of a user,
wherein the second processor is further configured
to determine the first reference value based on the
skin color.

7. The electronic device of claim 2, wherein the prox-
imity sensor is configured to sense an object ap-
proaching the electronic device within a first viewing
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angle, and
the second processor is further configured to drive
the proximity sensor at a second viewing angle that
is less than the first viewing angle if the distance
between the electronic device and the object is equal
to a first distance.

8. The electronic device of claim 7, wherein a light-re-
ceiving unit of the proximity sensor comprises an il-
lumination sensor configured to measure the amount
of the light inputted to the light-receiving unit,
the illumination sensor comprises four channels con-
figured to receive the light inputted to the light-re-
ceiving unit, and
the second processor is further configured to deter-
mine whether the object is within the second viewing
angle by using an amount of light inputted through
each of the four channels.

9. The electronic device of claim 1, wherein the first
processor is further configured to:
if the distance between the electronic device and the
object is less than or equal to the first reference val-
ue, output guide data such that the distance between
the electronic device and the object is greater than
the first reference value.

10. A method for controlling an operation of an electronic
device, the method comprising:

generating proximity information about an object
approaching the electronic device by using a
proximity sensor;
determining a distance between the electronic
device and the object based on the proximity
information generated by the proximity sensor;
and
if the distance between the electronic device and
the object is greater than a first reference value,
detecting the iris by using an iris sensor, and if
the distance between the electronic device and
the object is less than or equal to the first refer-
ence value, deactivating the iris sensor.

11. The method of claim 10, wherein the proximity infor-
mation indicates whether an amount of light inputted
through a light-receiving unit of the proximity sensor
is less than a predetermined second reference value,
and
the method further comprises:

if the amount of the light is less than the second
reference value based on the proximity informa-
tion, determining that the distance between the
electronic device and the object is greater than
the first reference value; and
if the amount of the light is greater than or equal
to the second reference value based on the

proximity information, determining that the dis-
tance between the electronic device and the ob-
ject is less than or equal to the first reference
value.

12. The method of claim 11, further comprising deacti-
vating the iris sensor if the proximity information is
not valid or if the proximity information is not deliv-
ered from the proximity sensor during a predeter-
mined time or more.

13. The method of claim 10, wherein deactivating the
iris sensor comprises maintaining the iris sensor in
stand-by state, and
wherein maintaining the iris sensor in the stand-by
state comprises controlling a light-emitting unit of the
iris sensor not to output a signal for detecting the iris
or turning off the light-emitting unit and the light-re-
ceiving unit of the iris sensor.

14. The method of claim 11, further comprising:

photographing a skin color of a user by using a
camera of the electronic device; and
determining the first reference value based on
the skin color.

15. The method of claim 11, wherein the proximity sen-
sor senses an object approaching the electronic de-
vice within a first viewing angle, and is driven at a
second viewing angle that is less than the first view-
ing angle if the distance between the electronic de-
vice and the object is greater than the first reference
value.
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